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Direct-Coupled Amplifiers— A Modern Tube Tester— Latest Tube Data 
The Electric Violin-A Portable Service Kit-A 20-Watt Amplifier 



NEW POWER AMPLIFIER TRIODE 

WITH WHICH THE LINCOLN DELUXE SW34 IS POWERED 

Tk 



2 B 6 is a twin three 
electrode high vacuum type 
of power amplifier tube for 
use in the power output stage 
of A.C. operated receivers. It 
possesses wonderful capabili- 
ties for delivery, exceptionally 
large, undistorted power out- 
put, with a smaller r. m. s. in- 
put than any other tube, and 
at not only a low tube cost, 
but low current cost as well. 
A pair of these tubes in Class 
A push pull stage operating at 
250 volts on the plates will 
supply 10 watts of undis- 
torted power. The tremendous 
power-handling capacity of the 2 B 6 is the 
result of its design features. (A complete 
story of this will appear in September issue 
of RADIO-CRAFT.) One of the features of 
this tube is the direct coupling of the input 
section cathode to the output section grid, 
thus furnishing power in the proper propor- 
tion at the proper polarity so that the out- 
put section operates over the entire por- 
tion of its Eg-lp curve; that making for 




SINGLE STAGE AMPLIFIER 

Class "A" 

Filament Voltage (A.C.) 2.5 volts 

Plate Voltage 250 volts 

Grid Voltage r.m.s. input 24 volts 

Plate current total 43 milliampere 

Plate resistance output 5,000 ohms 

Cathode (resistor) 8.000 ohms 

Amplification factor 18 

Load Resistance 5,000 ohms 

Power Output 4% 4 watts 

Self Bias 540 ohms 

PUSH PULL AMPLIFIER 

Class "A" 

Filament voltage (A.C.) 2.5 volts 

Plate Voltage 250 volts 

Grid voltage r.m.s. input 50 volts 

(from grid to grid) 

Plate current, total per tube 43 milliampere 

Load resistance — plate to plate.. .10,000 ohms 

Total harmonic dist 3% 

Power output 10 watrs 

Self Bias resistor 270 ohms 



economical, efficient and low distortion 
power output. 

Following are the tentative rating charac- 
teristics. 

Filament Voltages (AC or DC) 2.5 volt 
Filament Current 2.25 amp. 

Maximum overall length — 5 3 8 inches 
Maximum diameter — 2 I 16 inches 
Bulb— ST- 1 6 
BASE — Medium 7 pin 



If rr\f\ pnn/w be seen from the above just why this great power sensitivity used in dual- 
It ^Ult l^OLL/ channel operation with two speakers gives the new LINCOLN DE LUXE 
S. W. 34 outstanding superiority in tone and power handling ability, as well as the creation of new 
musical perspective effects never before dreamed of — see letter on back cover — An appeal to your 
intelligence. Send for technical data sheet on 2-B-6. 



■LINCOLN RADIO CORPORATION 
■Dept. R.C.8, 329 So. Wood Si., Chicago 

I Enclosed six cents for which please send information on 

■your Lincoln DeLuxe SW.34. 

I 

IN 



ame 
'Street 

Icity. 



State 



LINCOLN RADIO CORPORATION 

Dept. R. C. 8 

329 SO. WOOD ST. 
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LEARN RADIO I 

MY 



FOR YOUR TRAINING 

AFTIR VOlf GRADUATE 



I am making an offer that no other school has dared to do, 
I'll take yon here in my shops and give you this training 
and you pay your tuition after you have graduated. 
Two months after you complete my course you make your 
first payment, and then you have ten months to complete 
your payments. There are no strings to this offer. I know 
a lot of honest fellows haven't got a lot of money these 
days, but still want to prepare themselves for a real job so 
they won't have to worry about hard times or lay offs. 

IVe got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and I'll give you all the facts. 



A scene in the big, "busy Radio Shops at Coyne. Here you see 
fellows working on real Radios — not reading about them from 
books or lessons. This is THE way to prepare for the big- 
money field of Radio! 



TELEVISION ana TALKING PICTURES 

■pv Television is already here ! Soon there'll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment. 

PREPARE NOW and be 
ready for Radio's many 
opportunities 



Forget pay-cuts— lay-offs — unemployment! Don't bo tied down to 
an untrained man's future. You KEED TRAINING IN A FAST- 
GROWING MONEY-MAKTNG TRADE. Here's your chance of a 
lifetime to get it! Hundreds of opportunities now open in Radio. 
My sensational offer, explained below, makes it possible for you 
to START AT ONCE! 

The right way to learn Radio is the Coyne way — not by books, 
but by actual, practical work on actual Radio, Television and 
Sound equipment. Here at Coyne you'll service and operate scores 
of modern Radio receivers, huge Broadcasting equipment, late type 
Television apparatus, Talking Picture machines, Code transmitters 
and receivers, etc. In 10 weeks you can step into a REAL JOB, 
leading to a salary of $50 a week and UP I 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving Sets and ac- 
tually transmit your own Television programs over our mod- 
ern Television equipment. You work on real Talking Picture 



machined and Sound equipment. You learn Wireless Operating on 
actual Code Practice apparatus. We don't waste time on useless 
theory. We give you the practical training you'll need — in 10 
short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don't let lack 
of money stop you. Many of our students make all or a good part 
of their living expeuses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Trainingis tested — proven beyond all doubt. You can find out every- 
thing absolutely free. Just mail coupon for my big free book! 
H. C. LEWIS, Pres. RADIO DIVISION Founded 1*9* 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. C3-8H Chicago, 111. 
Mail Coupon Today Cor All the Facts 



H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

SOO S. Paulina St., Dept. C3-8H Chicago, 111. 

Dear Mr. Lewis: Send me your big FREE Book; details of 
your FREE Employment Service; and tell me all about your 
special offer of allowing me to pay for training on easy monthly 
terms after graduation. 



Same. 



Address 

CUy State. 
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MODERNIZING THE RADIO-CRAFT UNIVERSAL ANALYZER. This 
universal analyier which received universal acclaim is to be brought 
up to date. New sockets, no adapters — except for the plug — and 
accurate A.C» and D.C. scales with a few improvements will make 
this famous analyzer one of the best that can be made. Almost 
all of the original parts are used. 

CONSTRUCTING A MIDGET 5-TUBE RECEIVER. There is no doubt 
about the fact that new receivers are flooding the market as 
rapidly as the Mississippi floods its shores; but when complete con- 
structional details are given, that's another story. This receiver has 
been under test for the past month, and sure is a "wow." 
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v ^vkeceived by these*} Scott Owners 

in a Six- month Period 



15,847 More Foreign Programs 

— from 320 Stations in 46 foreign 
lands —-were received by more 
than 200 other Scott Owners to 
give this POSITIVE PROOF 
of SCOTT distance -getting ability 

Such performance records speak more eloquently of this receiver's merit 
than bales of laboratory curves and scientific reports so highly technical as to 
be understood only by trained radio engineers. Not that we haven't plenty 
such scientific engineering proof to offer — the curves of Scott Receiver per- 
formance, made by recognized independent testing laboratories, have never 
been bettered. But unless you're a baker you aren't interested in the kind of 
plums used in the pudding ... the proof is in the eating. Likewise, unless 
you are a radio engineer the technical data regarding a receiver doesn't inter- 
est you ... the proof is in actual performance in the hands of actual owners! 
That a receiver able to deliver such miraculous distance-getting on the short 
waves is also a star performer on the broadcast band, with sensitivity, selec- 
tivity, and tone quality of richness and fidelity unequalled, is simply an added 
reason for your wanting a Scott All- Wave Deluxe. Soon there will be 
under way a great International DX Contest sponsored by the world's lead- 
ing radio publications, that will bring world-fame to its winner. We confi- 
dently hope to see this contesr, too, won by a Scott owner. But why should 
you wait for that further evidence? Rather, get a Scott yourself and go 
into the contest with the best chance of winning! 





F. L. STITZINGER 

This Erie, Penna.. SCOTT 
owner, between January 
1st and July 1st. 1932. 
logged and received veri- 
fications of 1588 programs 
from 41 stations in 22 for- 
eign countries. Mr. Stitz- 
inger's remarkable DX-ing 
feat Included the recep- 
tion of 387 programs from 
Ponlolse. Paris. France: 
131 programs from Barran- 
Qulila. Colombia: 101 from 
DJA. Berlin. Germany; 
and others from stations 
scattered all over the world 
map. including such re- 
mote and seldom heard 
Places as Bandoeng. Java; 
Leopoldrille. Belgian Con- 
go; und a host of other 
interesting and thrilling 
air treats unknown to own- 
ers of less capable radio 
receivers. 



A. C. LUOMA 

From his Chicago. 111., 
home this enthusiastic 
8C0TT dlal-twlrler 
reached out to listen to 
1261 verified programs from 
75 stations in 26 fore Urn 
lands. Paris. France, was 
his favorite station, too. 
being tuned in 2<7 times. 
Followed in frequent re- 
ception Saigon, Indo- 
China; Bogota. Colombia; 
Chelmsford, England; 
KQA. Madrid. Spain; and 
a roll-call of stations all 
the way from Sydney. Aus- 
tralia and Geneva. Switz- 
erland to Kootwijk. Neth- 
erlands and Meri da, Yuca- 
tan, lie began DX-ing 
because of actual enjoy- 
ment of programs re- 
ceived instead of for the 
thrill of long -distance re- 
ception alone 



W. C. GANGLOFF 

In six months of distn nee- 
grabbing on his SCOTT 
this resident of Cincin- 
nati. Ohio, succeeded in 
logging and getting veri- 
fications from 42 stations* 
located In 22 foreign coun- 
tries, of 592 programs. His 
favorite station oversea 4 
was Barranquilla. Colom- 
bia, which came In 112 
times. Paris. France, was 
a dose second, with 102 
verified programs received. 
Then, stringing along to 
build up bis Impressive 
total came such little- 
be;ird stations as Khaba- 
rovsk. U. S. S. B. and 
many another ear-thriller 
from thousands of miles 
away. Mr. GanglotT insists 
that his Performance could 
easily be duplicated by 
any Scott owner. 



. . . and these men are "Just Average 
Radio Fans — Not Professionals! 

Their mighty feats of DX-ing, and those of the more than 200 other 
Scott owners mentioned, were accomplished under ordinary home re- 
ception conditions — probably no better than those you have to con- 
tend with. The reason for their temarkable performance was primarily 
the true ABILITY of their receivers, plus patience and easily acquired 
skill at tuning that may be learned by anyone. You, and a Scott, 
can do as well, and have as great thrills! 



How Will YOU Decide On An All-Wave Receiver? 



Every manufacturer of all-wave receivers can claim his product to be the "World's 
Best" — and most of them do! But arc you convinced? Or do you sensibly demand 
FACTS and PROOFS? Better get the real "low-down!" For instance, find out how 
long the manufacturer has been continuously in business . . . aslc to be referred to 
owners of several years' standing . . , learn how fully equipped is the laboratory in 
which his receiver is built * > , insist upon a check-! ist of features for comparison with 
other receivers. We are willing to have you "submit our every advertised claim to the 
most searching investigation ... in fact, we URGE you to do so, and suggest that you 
get the data on the Scott All- Wave Deluxe first, for it is truly the standard by 
which all fine radios must be judged. 




SCOTT 

15-550 METER 
ALL-WAVE 



SEND THIS COUPON! 

It will bring you complete information about the Scott 
All- Wave Deluxe, including technical data, performance 
PROOFS, particulars as to how the Scott is built, and a 
check list form to use in weighing Ihe merits of ««y all-wave 
receiver. Mail it TODAY I 



E. H. Scott Radio Laboratories, Inc. 
44S0 Ravenswood Ave., DeptC-83, Chicago, 111. 

Send me at once, entirely without obligation of 
any kind. Complete information about the Scott 
All- Wave Deluxe, and helpful pointers to use in 
determining the value of any all -wave receiver. 



Name. 



Address. 
City... 



.State. 
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I'll Train You Quickly for RADIO'S 



Learn at Home 



Get info ihiirfieldMdthafidtvi& 




Broadcasting 
Stations employ trained 
men for jobs paying up to $5,000 
a year. 




Television— the coming Held of many 
great ophort unities — is covered by 
my course. 



3> 




^nare time 

set servicing pays 
" many N.H.I, men $200 to 
$1,000 a year. Full lime men make 
as much as $10, $60. and $75 a week. 




My book, "Rich Rewards in Radio/' gives you full infor- 
mation on the opportunities in Radio and explains how I 
train beginners at home to become Radio Experts and how I 
train experienced service men for better Radio jobs — better 
pay. It s free. Clip and mail the coupon NOW. Radios 
amazing growth has made hundreds of fine jobs which pay 
$40, $60, $75 a week. Many of these jobs lead to higher 
salaries. 

Radio— the Field with a Future 

Once or twice in a man's lifetime a new invention starts 
a new business. You have seen how the men and young 
men who got into the automobile, motion picture, and other 
industries when thev were started had the first chance at the 
big jobs— the $5,000 $6,000 and $7,500 a year jobs. Radio 
offers the same chance that made men rich in those busi- 
nesses. It has already made many men independent and will 
make many more wealthy in the future. You will be kick- 
ing yourself if you pass up this once-in-a-lifetime oppor- 
tunity for financial independence. 

Many Radio Experts make $40, $60, 
$75 a week 

In the short space of a few years. 300,000 Radio jobs have 
been created, and thousands more will be made by its future 
development. Men with the right training — the kind of 
training I will give you in the N.R.I. Course — have stepped 
into Radio at 2 and 3 times their former salaries. Expe- 
rienced service men as well as beginners praise N.R.I, train- 
ing for what it has done for them. 

Many make $5* $10, $1$ a week extra 
in spare time almost at once 

My Course is world-famous as the one "that pays for 
itself." The day you enroll I send you material, which you 
should master quickly, for doing 28 Radio jobs common in 
most every neighborhood. Throughout your Course I will 
show you how to do other repair and service jobs on the side 
for extra money. I will not only show you how to do the 
jobs, but how to get them. I'll give you the plans and ideas 
that have made $200 to $1,000 a year for N.R.I, men in their 
spare time. G. W. Page. 110 Raleigh Apts., Nashville, 
Tenn., wrote me: "I made $935 in mv spare time while 
taking your Course." My book, "Rich Rewards in Radio." 
gives many letters from students who earned four, five, and 
six times their tuition fee before they graduated. 

Get ready for jobs like these 

Broadcasting stations use engineers, operators, station man- 
agers and pay up to $5,000 a year. Radio manufacturers 



Talking Movies— an intention made 
possible hv ltat I io— employs many well 
trained llHtllo mi-n for Jobs paying as 
much as $75 to $100 a week. 




FREE LESSON 

Aft nour and receive In ad- 
dition to toy big free book. 
' Kich Rewards In Kadlo," 
this Service Manual on 
l».C, A.C.. and liattery 
operated sets. Only my 
si IK lent* could have this 
book in the past. Now 
readers of this magazine 
wlui mall the coupon will 
receive It tree. Overcoming 
hum. noise* of all kinds, 
fad in k si una la. broad tun- 
ing, lumia ami oscillations. 
rio»>r distance reception, dis- 
torted or muitled slunals. 
poor Audio and Kadlo Fre- 
itueney amplification and 
other vital information is 
contained in it. Get a free 
copy by mailing the couinm. 




Police departments are 
finding Radio a Great aid 
in their work. Many 
Rood jobs hare been made 
in this ne« field. 



Some of the Jobs 
N. R. I. Trains 
Men For 

broadcast Engineer 

Maintenance Man In 
Broadcasting Station 

Installation Engineer of 
Broadcast Apparatus 

Opera lor in Broadcast 
Station 

Aircraft Radio Operator 

Operator of Airway 
lie aeons 

Service Man on Sound 
J' let u re Apparatus 



Sound Picture 



Operator of 
Apparatus 

Ship Operator 

Service Man on Public 
Address systems 

Installation Kncineer on 
Public Address Systems 

Sales Manager for Retail 
Stores 

Service Manager for Retail 
8: ores 

Auto Radio Installation 
and Service Man 

Television Broadcast 
Operator 

Set Servicing Expert 



CdJil Mail Coupon Today - - • Get The Facts About 
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GOOD Spare!) me and Full Timejob 



to Make More Money 



Wlamf Ttlake W0,$60,$75 a lUeek. 



T>*ot>fc 




$400 Each Month 

"1 spent fifteen years 
hr travelling salesman and 
wasi making good mon<-y, 
but could see liiv op|K)t- 
1 unities In Radio. Be- 
lieve me. I udi not • irry. 
for I have made norc 
money (han ew before. I 
have made more than 
*40fl each month ati.l It 
really v.i.s your course that 
brought me to thl*. 1 
Can't say too much for 
your school." J. G. Dahl- 
Stead. Radio Ntut Ion 
KYA. San Francisco, Cal. 



Radio Service 
Man Doubles 
Salary 

"l spent 15 year? 
building and repair I hl 
ItadJo*. but felt I could 
refresh my memory and 
learn about development a 
I had overlooked. Upon 
rom plot Ion, 1 was ap- 
pointed Service Manager 
of Parks & Hull, and was 
Immediately repaid for 
(he ra*t and time spent 
hi study. I jrlve the 
N.R.I, full credit for my 
success In the Radio field 
— It immediately In- 
creased my earnings 
100%." J. E. MeLaur- 
ine. 1511 Guilford Ave.. 
Ualtlmore. MiL 




"$500 a Year in 
Spare Time" 

"Although doing spa re- 
time Yladlo work only. I 
nave avenged about $500 
a year eitra In addition 
to my reguUr income. 
Pull -time Radio work 
would net me many times 
that iimoum." — EDW. H. 
KMVCETT, Slough Rd.. 
Ladner, B C, Canada. 



employ testers, inspectors, foremen, engineers, serv- 
ice men, buyers, and managers for jobs paying up to 
$6,000 a year. Radio dealers and jobbers (there are 
o\er 35,000) employ service men, salesmen, buyers, 
managers and pay up to $100 a week. Radio oper- 
ators on ships enjoy life, see the world, with board 
and lodging free, and get good pay besides. Talking 
pictures pay as much as $75 to $100 a week to men 
with Radio training. There are hundreds of oppor- 
tunities for you to have a spare time or full time 
Radio business of your own — to be your own boss. 
I'll show vou how to start your own business with 
practically no capital — how to do it on money made 
in spare time while learning. My book tells you of 
other opportunities. Be sure to get it at once. Just 
clip and mail the coupon. 

You can learn at home in your 
spare time to be a Radio Expert 

Hold your job. T litre is no need for yOtt to leave home. 
I will train yott quickly and iriexpensi vcly" during your spare 
time. You don't have to l>e a high school or college graduate. 
My Course is written fri a clear, interesting style that most 
anyone can grasp. f give yon practical experience under 
my 50-50 method of training — one-half from lesson hooks 
and one half from practical experiments with equipment given 
without extra charge. This unique and unequalled method 
has been called one of the greatest developments in corre- 
spondence Radio training. N.R.I, pioneered and developed 
it. It makes learning at home easy, fascinating, practical. 

Learn the secrets ©£ Short Wave, 
Television, Talking Pictures, 
Set Servicing, Broadcasting 

] [ II give you more training than you need simply to get 
a job — I'll give you your choice, and not charge you extra 
cither l of my Advanced Courses so that you may SrECfAF. 
)ZI5 m these subjects — (1) Television, (2) Set Servicing 
and Merchandising. (3) Sound Pictures and Public Address 
Systems, (4) Broadcast ing, Commercial and Ship Radio 
Stations, (5) Aircraft Radio. Advanced specialized training 
like this gives you a decided advantage. 

Your Money Back 
if you are Not Satisfied 

I will give you an agreement in writing, legal and binding 
upon this Institute, to refund every penny of your money 
upon completing my Course if yon are not satisfied with my 
Lessons and Instruction Service. The resources of the 
National Radio Institute. Pioneer and World** Largest 
Home-Study Radio School, stand behind this agreement. 



SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Char ge 



My course H not all theory. I'll show you 
hnw to u>t my ppeeisd it;,«ilo Kqulpment for eon- 
ihM-tlne rxpcrlnirnu ami building circuits which 
illustrate important principles useJ In such uefl 
known .<ets as \Ve»tliighouse. General Electrie 
I'hilro. H.C.A.. Vlcior. Miijentlr. and other*, 
lou work out with your rm-n hands many of the 
things you read in n ur lesson honks. This 50-50 
ruei hod of l ruining makes learning -it lionie easy. 
lntrrestlnK. fawrinatliii:. intensely practical. You 
learn how sets work. why they work, how to make 
tliem work when ibxy are out nf order. Training 
like this shows up in your 
pay envelope when Jou tjrad- 
uate you have had training 
mih| cxncrlene — you"ra not 
simply looking for a Job where 
you r-»n get experience. 





With N.R.I, equipment you learn lo build and thor- 
oughly understand set test ill It tr* in lf>riieiit. — - you ran use 
N.U.I, equipment in your share lime, service work for 
extra money. 



Find out what Radio offers you 
Get my book AT ONCE 



I have doubled 
and tripled the 

salaries of many 
Find out about 1 
this tested way 



FILL OUT AND MAIL 
THIS COUPO 



One copy of m) 
in Radio,' is free 



y valuable 64- page book. "Rich Reward: 



Get 
^ a Job £z 

^55 with a 

■ J. E. SJ 




over 15 years old. It has started hundreds of men and 
yonng men on the road to better jobs and a bright future. 
It has shown hundreds of men who were in blind alley jobs, 
how to get into easier, more fascinating, better paying work, 
it tells you what my graduates are doing and making, what 
Katlio jobs pay, how you can quickly and easily fit yourself 
to be a Radio Expert. The Coupon will bring you a copy 
free. Send it at once. Your request does not obligate you 
in any way. ACT NOW. 

J. E. SMITH, President 
Dept. 3HX, National Radio Institute 
Washington, D. C. 




SMITH, President 
National Radio Institute, Dept. 3HX 
Wash inK ton, D, C. 

Dear Mr. Smith: 1 want to take advantage of your 
Special Free Offer. Send me your two hooks. "Trouble 
Shooting in D.C.. A.C. and Battery Sets'* and 'Klch 
towards in Kadlo." 1 understand this request doej 
not obligate me. <P lease Print Plainly) 



Name 

Address., 



..-Age 



The Famous Course That Pays For Itself 



wCity _ State. 
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CQ de W9USA 

FROM 1933 WORLD'S FAIR 

MAKE THE HAMS' LOUNGE AT THE AMATEUR RADIO EXHIBIT YOUR HEADQUARTERS when 
you visit M A Century of Progress" Exposition. We are located on the second floor of the Travel & 
Transport Building, whose suspended dome is easily seen just south of the 31st Street entrance to the 
grounds. Park near this entrance, if you drive, or take the Illinois Central, 10c fare from the loop to 
31st Street. Latest copies of all amateur and short-wave magazines will be available, in our lounge, as 
well as interesting old issues of "QST" and other publications. 

W9USA-W9USB frequencies used will be from the following crystals: 
3505 xtal 7010 kc. 14020 kc. Fone operation on the following: 

3560 xtal 7120 14240 3907 3960 3995 

3630 7260 

W9DDE is Chairman of Communications, W9CYD in charge of operations, and W9CRT 

Traffic Manager. 

COME AND SEE 

Interesting displays of old-time amateur apparatus including some of the first re- 
ceiving tubes and spark transmitters. 

56 mc. transmitters and receivers in actual operation — with which interesting tests 
will be conducted during the Fair. Plenty of information on "5 meter" operation. 

The newest and best in amateur receivers and transmitting equipment, as displayed 

by the leading radio manufacturers. 

Write W9APY or W9FO for further information on this big AMATEUR exhibit. 
Write W9CRT or W9DDE for information on station schedules and operation. 



Plan Your Chicago Visit to Include the 
BIG "WORLD-WIDE" 

AMATEUR RADIO CONVENTION S 

THREE DAYS of personal contact with ham friends, August 3-4-5, at the Medinah 
Michigan Avenue Club, 505 N. Michigan Ave., Chicago. The best time you will 
ever have at a convention, with interesting and valuable demonstrations and dis- 
cussions by prominent short-wave men. Don't miss it! If your local club has not 
received full information on the Convention, write W9AAW, Convention Chair- 
man, for details. 



WORLD'S FAIR 


RADIO AMATEUR 


COUNCIL 


19 SO. WELLS STREET 


Suite 1005 


CHICAGO, ILL 
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"Takes the Resistance Out of Radio" 



Editorial Offices: 96-98 Park Place, New York, N. Y. 



HUGO GERNSBACK, Editor 



Vol. V, No. 2, August, 1933 



MONEY IN SUMMER SERVICING 

An Editorial by HUGO GERNSBACK 



EVERY year for the past three or four years Service 
Men have reported slackening of their activities in 
the summer months. It is admitted that in radio all 
activities tend to take a drop at that time. Radio 
is a seasonal business, and the cyclic phenomenon is pretty 
well understood today. 

But, of course, the activities never cease altogether. As 
a matter of fact, the radio business has to be pretty bad 
when it registers a drop of as much of 30% from the peak 
of the winter months. There are exceptions to this rule, 
too; but, in radio servicing, it is doubtful if the drop 
reaches a much greater figure than this. 

For a number of years, I have maintained that an up 
to date and industrious Service Man will still find it pos- 
sible to do a good business even in the "dog days." To be 
sure, people do not use their radio sets as much in the 
summer as in the winter, but the difference is not any- 
where nearly as great as might be imagined. In the 
country and suburban sections, the old fable that it is 
dangerous to operate a radio in the summertime during a 
thunderstorm is still given a lot of credence. Yet, records 
for over ten years show that this is a foolish superstition, 
the same as many other superstitions. A radio aerial is 
struck not oftener than a dwelling or a building; and, if 
the radio installation is properly made, the worst that can 
happen is that a short length of aerial wire and perhaps 
a few insulators and a lightning arrester will be destroyed. 

It is very infrequent that a radio set is affected when 
a building is struck by lightning. Even when the average 
private dwelling which has an aerial on it is hit, the 
chances are 50-50 that the aerial itself will be struck. 
Remember, the comparatively thin aerial wire does not 
offer the best possible path for lightning. The usual metal 
roof or a leader is struck in preference to the aerial. The 
clever radio Service Man will not overlook these facts. 
While it is neither ethical nor necessary to scare owners of 
private residences and apartment house tenants, their at- 
tention should be forcibly called to the fact that the law 
calls for lightning arresters on aerial installations; not only 
does the law call for it, but should fire break out due to an 
aerial being struck by lightning where there is no lightning 
arrester, the owner could not collect insurance. This, of 
course, is a good point for the Service Man to remember. 

We have seen some clever letters by Service Men writ- 
ten to house owners and apartment dwellers calling at- 
tention to this fact. One went so far as to use an illus- 
tration showing a house in flames; letters two-inches high, 
on the illustration read: "You Can't Collect on This Loss." 
This was a good curiosity arouser; and then, of course, 
the letter went on to explain that a proper aerial installa- 
tion, with proper lightning safeguards would protect the 
dwelling, not only from loss of life and property from 
fire, but would cover the owner so far as his insurance was 
concerned. This Service Man reported a tremendous re- 
sponse to his letter, sufficient to make it necessary for him 
to hire several helpers to install new aerial systems and 
adequate lightning arresters. 

But this is only half of the story. It is true that not 
a great deal of money can be made in such installations, 
yet, if you get enough of them they will show a handsome 
profit. Far more important is the fact that such an in- 
stallation serves as an excellent introduction for the Serv- 
ice Man, which can be followed up later on, because if the 



owner is satisfied that a good job has been performed, 
there will be more business to be had later on. 

In recent editorials I also stressed the point that there 
is still an excellent summer business to be had by Service 
Men installing amplifiers, small "cigarbox" type of radio 
sets, etc.; in addition to this, there is always a brisk de- 
mand in the summer for extra loudspeakers. At the pres- 
ent time this demand is particularly good because of the 
fact that in many sections of the country there are 
springing up thousands of beer gardens, open air res- 
taurants, etc., all of which can be "piped" for radio by 
means of extra loudspeakers, a number of which can be 
attached directly to the radio set, always providing that 
it has enough power. Of course, in this connection the 
amplifier angle also pops up, because, if the open air gar- 
den or restaurant is large, a single extra loudspeaker will 
no longer cover the job, and additional amplifiers must be 
used. Seldom are two jobs the same. 

Then, too, there is the important problem — frequently 
totally overlooked by Service Men — of renting out radio 
sets. In the summertime, particularly, such sets can be 
rented out at a good profit, and frequently the renting price 
for the season exceeds, by far, the price of the radio set. 
In the larger cities, second-hand radio sets can be bought 
for as low as $1.00. All that is required is to put them 
into shape, equip them with tubes, and after they have 
been cleaned up and put into presentable condition, they 
may be rented for about $1.00 a month in many cases. 
There is a good demand for such a renting service in 
practically every community. This is particularly the case 
in summer mountain or seashore resorts, bungalow 
colonies, camps, etc., where the prospects would rather 
pay $200 or $3.00 for the rental of such a set for the 
summer vacation period than burden themselves with either 
bringing their own radio set along or buying a new one for 
the occasion. It will be found at the end of the season 
that not only has the capital outlay for these sets been 
repaid, but usually the sets bring a clear profit and can be 
rented out again later on for various other occasions. 

Then, as I have pointed out before, there is now a lucra- 
tive demand for automobile radio sets. Such automobile 
radio sets can be sold without a great deal of sales talk 
by actually demonstrating a set in a car. 

The same thing is true of motor boat sets, where the 
surface has not even been scratched. Very few Service 
Men have thought of going after this business, which is 
particularly good because very few motor boats are 
equipped with radio sets, and practically all boats should 
be so equipped. Here the automobile radio sets come in 
very handy. An extra profit can be realized for the reason 
that the automobile set has to be water-proofed in some 
way, which usually may be left to the ingenuity of the 
Service Man when he makes the installation. Naturally, 
water, and particularly sea water, is fatal to radio sets. 
There are, however, means of water-proofing them with 
rubber insulation, all depending upon where the automobile 
set is installed in the boat. Frequently, it becomes neces- 
sary to build a special waterproof compartment, leaving 
only the controls protruding. Inasmuch as there are thou- 
sands of such boats all over the country, it should not be 
the most difficult thing in the world to convince every 
owner that the one thing he should have in his boat is a 
radio set. 
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HOW TO BUILD 
THE RADIO-CRAFT 

LOOP-PORTABLE 
RECEIVER 

Here's what every fan has been waiting for 
— a portable loop-operated receiver, with 
batteries; and everything contained in a 
standard typewriter case. The receiver uses 
three tubes in a novel circuit arrangement. 



R. D. WASHBURNE 
and N. H. LESSEM 



MODERN tubes have made convenient the construc- 
tion of an entirely self-contained radio receiver 
for the reception, at "loudspeaker volume," of 
l local stations; the "loop-portable '3' " incor- 
porates in one carrying case a uni-directional loop antenna, 
three rugged cathode-type tubes — a type 77, a 6F7, and an 
89, a magnetic reproducer, a receiver chassis, and the power 
supply. On the magazine cover the set is depicted in use; 
it is again illustrated in Figs. A, B, and C. Electrical 
and mechanical theory, and electrical and mechanical prac- 
tice determined the design of this instrument; both factors 
are closely linked. The theoretical description refers to 
Fig. 1; construction details are illustrated in Figs. 2 and 3. 

Design Data 

Filament-type tubes are not suitable for any service in 
which the element of portability, which implies ruggedness, 
is to form a part; heater-type tubes, on the other hand, 
are eminently suited to this very purpose, and therefore 
were the choice for use in our portable. 

For reasons which will become apparent as the story 
progresses, those of the 6.3-V. heater type are most suited 
to our requirements. Since the tube complement is lim- 
ited, it is necessary that every possible artifice be used to 
obtain the utmost from the tubes. 

After determining the necessary filament and plate char- 
acteristics, rapid progress was made in establishing the 
dimensions of the carrying case. 

The voltage and current requirements of the filament 
circuit prescribed the use of four No. 6 dry cells for the 
"A" supply. 

The Circuit Design 
First on the list of difficulties was the matter of obtain- 
ing sufficient gain from the most efficient tube. Since it was 
desired to obtain the greatest possible amplification in the 
circuit of the first tube in order to adequately "drive" the 
remaining tubes, the question arose as to whether a tube 
having a variable-mu characteristic should be used as the 
first R.F. amplifier. Since the greatest advantage of the 
variable-mu tube lies in its ability to amplify R.F. signals 
without "cross-talk," this point was discounted first, be- 
cause of the comparatively small amount of pick-up which 
could be expected from a loop antenna, and second, because 
of the highly directional characteristics of the "pancake" 
type of loop-antenna. The tube with the highest amplifica- 
tion factor is the non- variable-mu type 77, with an amplifi- 




Fig. A 

Photograph of the receiver. See other figures for further details. 



cation factor of 1,500. This tube was therefore selected 
as the first R.F. tube. 

The second tube selected for this receiver is the type 
6F7 described in the July, 1933, issue of Radio-Craft. It 
combines in one envelope not only the functions of an R.F. 
variable-mu pentode, but also makes available a triode 
which is a very good detector and which may be coupled 
into the grid circuit of the output tube by means of a 
transformer, thus obtaining considerable voltage "step-up" 
due to the turns-ratio of this A.F. transformer; this unit, 
T, in Fig. 1, has a step-up ratio of l:Gr. 

The tube having the greatest mu of any in the 6.3 V. 
line for use as an output device is the type 89; it is this 
tube which we have chosen as the third in the group. 

Unquestionably, the loop circuit must be tuned; other- 
wise, the cross-talk might be too high. Then, too, if max- 
imum gain from this stage of R.F. amplification is to be 
realized, it is essential that the plate circuit impedance be 
maintained sufficiently high by tuning the secondary coupled 
to the plate circuit primary winding. 

The loop inductance is built into the lid of the cabinet 
and by means of an easily removable, specially constructed 
simple adapter, plugs into a jack, on which it pivots. The 
R.F. leakage in this plug-adapter ordinarily is not exces- 
sive, but tends to slightly broaden the tuning of this circuit 
and hence increases the convenience of ganging throughout 
the tuning range. 

Construction Details of Chassis 

The first step in constructing the receiver chassis is to 
drill the three sheets of aluminum, as per Fig. 2. Atten- 
tion is here called to an important point: the measure- 
ments, for the parts specified, are quite exact, since many 
of the components are a snug fit 
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THIS PORTABLE RECEIVER— 

(1) May be fully constructed at home at low cost; 

(2) Gives good loudspeaker reception on local sta- 
tions; 

(3) Is economical in operation — it uses but three 
tubes, one of them taking the place of two 
tubes; 

(4) Is completely self-contained in a typewriter 
case; 

(5) Uses automotive tubes, which can stand the 
strain imposed upon them in portable work. 

The use of portable radio receivers has not re- 
ceived the consideration it should receive. Just as 
automotive radio is being pushed by every large 
manufacturer, portable radio sets will be pushed, 
especially during the summer. Everyone sneered at 
the midgets until they were sold in such quantities 
as to make the "big fellas" wake up; we predict 
that they will wake up in exactly the same manner 
when the portable idea "grabs hold." 

This is your chance to "get the worm"; for "the 
early bird — " 



Having - drilled the aluminum panels, the next step is the 
assembly. All the bigger units may now be mounted as 
shown in Fig. B, after having bolted the three aluminum 
plates together by means of the brackets. The underside 
of the sub- panel should come 74 -in. below the edg'e of the 
front panel. Use lock-washers wherever possible. 

At this stage of affairs note the following details. Fas- 
ten the two name plates, "tuning" and "volume," into 
position by means of tiny brads. Saw off a %-in. strip of 
the magnetic reproducer chassis at the end opposite that 
from which the leads are taken. Each socket requires a 
thin bakelite cover-plate. Before proceeding further, plug 
the tubes into their respective sockets and check for 
grounded prongs; a simple continuity meter is used for 
this test. To provide clearance for the rotor section of 
V2, it is necessary to counter-sink the holes of the two left- 
hand brackets for three of the nuts, and to use three short 



MAGNETIC REPRODUCER 

*3. »■ - 




TUNING VOL.CONT. SWITCH 

Fig. B 

A top view of the loop-portable chassis, with the top aluminum plate removed. 



MAGNETIC REPRODUCER. 




Fig. C 

Underside illustration. The compact arrangement of the components neces- 
sitates unusual care in arranging the leads to prevent feedback. 

machine screws filed almost flush with the top of the brack- 
ets. Condenser C2 is mounted on the front panel by means 
of two machine screws. Shim the condenser with washers 
to keep it parallel with the front panel. 

A bracket 3% ins. long extends the length of the repro- 
ducer metal housing; its foot is ^-in. long and bolts to the 
sub-panel. A second bracket, %xl in., bolts the left side 
of the reproducer to the lower- rear mounting hole of the 
variable condenser. At this point insert V2 into its socket 
and note whether there is sufficient clearance for the 
tubular electrolytic condenser C5, which should just fit 
snugly in the space bounded by V2, the reproducer, and L2. 
Now mount transformer T on its bracket, which measures 
3%xTs-in., and mount this bracket on the chassis. One 
hole in this bracket matches with one of the holes in the 
chassis bracket; shim the other hole in the transformer 
bracket with a rectangular washer (made from one of the 
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Schematic circuit of the RADIO-CRAFT Loop-Portable Receiver. After completely assembling and testing the set. it is a good plan to experimentally deter- 
mine whether any of the component values may be changed to advantage, in accordance with the characteristics of individual tubes, R.F. transformers, etc. 
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bracket "left-overs") to just fit between this bracket and 
the condenser gang. After the reproducer has been cor- 
rectly mounted on its bracket, the front of the reproducer 
frame (not the cardboard gasket) will be 4V<j ins. from the 
front panel and parallel to it; this brings the edge of the 
reproducer %-in. from the "floor," when the set chassis is 
placed on a level surface, with the rear edge of the sub- 
panel supported by two double right-angle brackets, as 
shown in the photographs. 

If the drilling layout has been followed, there will now 
remain in the sub-panel a hole near the front through 
which a wire is to be run from the left-hand (looking from 
the rear) soldering lug on the volume control. A copper 
rivet at the bottom of this control partly assembles the 
unit; bend over and solder the middle lug to it. The right- 
hand lug is not used; bend it out of the way. 

The tiny knobs used on the controls of this chassis will 
just clear the cover of the case 
when it is slid into position and 
closed. One of these knobs must 
be very carefully drilled out (pref- 
erably on a lathe) to fit the %-in. 
shaft of the variable condenser. 
Hold the shafts of Cl and Rl in 
a vise and saw these sufficiently 
short to permit the knobs to clear 
the front panel by only 3/32-in. 
when slipped onto the shafts of 
their respective controls. 

Now turn the chassis upside 
down and wire all the little com- 
ponents into place. 

Wiring the Receiver 

First, mount R.F.C. to the sub- 
panel by means of a brass ma- 
chine screw; a tapped hole has 
been indicated in Fig. 2 for it. 
Very carefully scrape the enamel 
from the hair-fine wire of this 
choke coil, place spaghetti over 
the wire, and run the leads di- 
rectly to their destination, sol- 
dering them in position. Choke 
R.F.C. will mount on the sub- 
panel in either of two positions; 
place it so that the choke clear- 
ance is the maximum of ?4-in. 
Connect the outside lead to the 
plate of the pentode section of 
V2. 

Pull the color-coded leads of 
the reproducer through the holes 
provided in the sub-panel, slip 
spaghetti over the leads to pre- 
vent wear at the edge of the 
aluminum, and solder the leads 
into the circuit. 

Twist three of the color-coded 
leads (see Fig. 1) of the A,F, 
transformer and a separate 
fourth lead which will be "B" 
plus, into a cable, run them down 
to the sub-panel, and wire them 
into position. The remaining 
color-coded lead from T is to be 
soldered to a cap for connection 
to the control-grid of V3. 

Grid coupling condenser C8, 
after being soldered into position 
close to the socket terminals of 
V2, must be bent back over the 
terminals. This prevents A.F. 
oscillation due to feedback be- 
tween this condenser and the re- 
producer leads. To prevent A.F. 
oscillation due to coupling be- 
tween the high -impedance R.F. 
choke and the high-potential 
lead from the primary of T to 
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A layout f° r drilling the holes in the aluminum panels. 
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the plate of the triode section of V2, run this plate lead 
along the left and front edges of the sub-panel. Condenser 
C9 is used to obtain maximum regeneration in the triode 
section of the 6F7 tube; experimentally determine its value, 
for a given tube, by substituting a variable condenser, 
then solder into place a fixed unit of the correct value, be- 
ing careful to run the leads so that they do not cause 
circuit oscillation. 

Note that the electrolytic condensers are polarized; the 
correct polarities of the connections are indicated in the 
schematic circuit. Drop C5 into place and solder its nega- 
tive lead to the top copper rivet on Rl; put spaghetti on 
the positive (red) lead, run it through the hole in the sub- 
panel, and wire it into the circuit. The purpose of this 
condenser is to prevent inter-stage feedback at all times 
and erratic operation when the "B" batteries become par- 
tially discharged. Condenser Cll just fits along the rear 

edge of the sub-panel. Con- 
denser ClO fits along the inside 
front edge of the sub-panel; it 
has a diameter of %-in. and 
therefore fits flush with the bot- 
tom edge of the front panel. If 
high grade electrolytic condensers 
are not used, excessive leakage 
current will cause the "B" bat- 
teries to rapidly deteriorate. 

This receiver chassis connects 
to the power supply and the loop 
antenna by means of tip-jacks, as 
shown in Fig. A and in Fig. 1. 
One tip-jack lead is "A" minus — 
"B" minus, and the other is the 
high-potential (outside) lead to 
the loop antenna, on the right- 
hand terminal strip inside the 
cabinet; one tip-jack lead is "A" 
plus and the other is "B" plus, 
on the left-hand connection panel; 
provide tip-jack leads accord- 
ingly. The chassis is "A" minus 
"B" minus, and the other is the 
lead from the switch extends 
along the top edge of the front 
panel to the left-hand side; the 
top plate, when in position, holds 
this in place. Be sure to letter 
each tip-jack for future identifi- 
cation. 

The R.F, transformer, L2, is 
of "high-gain type and is pro- 
vided with four soldering lugs. 
Use a continuity meter to find 
the primary and secondary lugs. 
The control-grid lug (which con- 
nects to the flexible lead) is 
diagonally opposite the plate 
connection. 

The Power Supply 

The four dry cells and the four 
"B" batteries are held tightly in 
position inside the carrying case 
by means of a web strap which 
is bolted to the sides of the case; 
these bolts (two per strap-end) 
are separated ^-in,, and spaced 
1% ins. from the front of the 
case. The dry cells fit the case 
so closely that it was necessary 
to remove their thick cardboard 
covers and substitute a two- layer 
wrapping of paper. If the metal 
edges of the cells are not com- 
pletely covered, one cell may 
short to another. 
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Details of construction. At B 
adapter; A, loop-wire blocks; 



. the assembly of the plug- 
C, loop winding procedure. 



Now comes the most difficult 
procedure — making the loop. 
(Continued on page 119) 



74 



RADIO-CRAFT for AUGUST. 



1933 



www.americanradiohistorv.com 



A NEW ENGLISH 
ALL-METAL TUBE 

While American tube manufacturers have been 
content to produce "new" tubes by adding grids 
and plates to old ones in wild confusion, the British 
have really done something by eliminating 95% of 
the glass used in tube construction. The result is 
stronger and far more uniform tubes than have 
hitherto been available. 

ROBERT HERTZBERG 



i 



HE current sensation in European radio circles is the 
new "Catkin" all-metal tube, which promises to revolution- 
ize the tube manufacturing industry and to solve a number 
of vexing problems of set design, construction, and opera- 
tion. While glass has not been eliminated entirely, the pre- 
dominance of metal warrants the use of the expression 
"all-metal." 

In brief, the Catkin tube uses a copper cylinder, or 
container, in place of the customary glass envelope, this 
container being the plate electrode. The other electrodes, 
i.e., cathode and grids, are mounted within the cylinder 
in their usual relationships to form triodes, tetrodes, and 
pentodes. As shown in the accompanying illustrations, 
the bottom end of the copper container is sealed vacuum- 
tight to a short glass member, through which the con- 
nection wires emerge and also through which the air is 
exhausted. The entire lower end of this assembly is sup- 
ported in the base by a built-in circular rubber mounting. 

While this type of construction has been used for many 
years in high-power transmitting tubes, its application by 
the British General Electric and Marconiphone compan- 
ies to the receiving field is worthy of commendation. The 
name "Catkin" is a coined word based on the laboratory 
slang word "cat" for "Cooled Anode Transmitters," a "cat- 
kin" thus being a diminutive "cat." In transmitting work, 
where the plate power dissipation is very great, the copper 
cylinder is cooled by water circulating around it in a 
jacket. In the new Catkins the mere air circulation is 
sufficient to bring the overall operating temperature well 
below that of vacuum type tubes, wherein the very vacuum 
between the plate and the surface of the glass bulb makes 
the problem of heat radiation very difficult of solution. 

Vastly greater rigidity of internal construction is pos- 
sible with the Catkins than with glass tubes because the 
electrode structure can be braced firmly at BOTH ends 
by means of insulating spacers that actually touch the 
inner surface of the copper "plate" cylinder. Not only 
does this arrangement practically eliminate microphonic 
effects, but t also permits a degree of uniformity in man- 
ufacture sadly lacking in conventional tubes; particularly 
tubes with a number of critically spaced grids. In fact, 
uniformity of characteristics is the main merit claimed for 
the Catkins, the tubes, electrically, being the general 
equivalents of standard British types. 

The general-purpose triode and the output pentode 
of the Catkins series do not require an external cover or 
shield, and full advantage is taken of the effective cool- 
ing action of the exposed "plate," These tubes have a 
conventional base with apparently nothing but a stubby 
piece of copper sticking out of the middle. In the R.F. 





Here is the new English "Catkin" alongside an American type 
24, screen-grid tube. 
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The entire story of the Catkin is told in the drawing here, A really "new" 

tube. 



tetrodes an external shield of familiar appearance is em- 
ployed. This is of the same diameter as the base and is 
permanently attached to it; no separate tube shields, as 
we know them in America, are needed. 

An incidental departure in construction is the elimin- 
ation of the usual pressed glass bead in which the support 
wires for the electrodes are sealed; instead, the Catkins 
use mica, the assembly at this point being braced by a 
steel clamp. 

Providing the metal-to-glass vacuum seal proves satis- 
factory, it is easy to see that the Catkins will enjoy wide- 
spread popularity and application. The manufacturers 
claim they can be dropped six feet on to a concrete floor 
with but small risk of either mechanical or electrical dam- 
age. The admittedly superior internal electrode bracing 
(Continued on page 110) 
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LATEST RADIO 
EQUIPMENT 



OUTPUT ADAPTER 

THIS connector will slip over any 
' prong in the base of a tube without 
interfering with the regular connec- 
tions. It is very useful for attaching 
output meters, tone controls, extra 
speakers, phonograph pick-ups, etc. A 
long flexible wire is provided. 




Output Adapter (No. 114) 



HEARING AID 

THE hearing-aid earpieces illustrated 
1 below are small, light, and incon- 
spicuous, and are capable of delivering 
large amounts of acoustic energy di- 
rectly into the ear. They may be used 
with hearing-aid microphones or with 
radio receivers, so that a partially deaf 
person may enjoy radio programs. 




Hearing Aid (No. 115) 

LIGHTNING ARRESTER 

THIS novel all-glass lightning arrester 
■ is actually a small neon tube, with 
the gap electrodes sealed in a small 
chamber with the neon gas. It fully 
meets the Underwriter's ruling that 
arresters must function at 500 volts. 
The neon merely glows harmlessly 
when the device is functioning during 
a storm. 




Lightning arrester (No, 116) 



SERVICE TEST OSCILLATOR 



THE service test oscil- 
' lator pictured here is 
virtually a small broad- 
cast transmitter whose 
output can be adjusted 
accurately as to fre- 
quency and amplitude. 
Its scale is calibrated di- 
rectly in kilocycles. 
There are two windows 
through which this scale 
is read; one for the in- 
termediate frequencies, 
and the other for the 
broadcast frequencies. 
The continuous range of 
frequencies is 100 to 1500 kc., all fre- 
quencies higher than 200 kc. being in- 
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Schematic diagram of the oscillator 



Service test oscillator (No. 1 17) 



dicated as harmonics. The direct 
reading scales save time and reduce 
the possibility of error due to incorrect 
reading of separate charts. 

The instrument is entirely self-con- 
tained and is fully shielded in a steel 
copper-clad housing, the outside surface 
of which is chromium plated. The 
over-all measurements are 10 J /4 x (jM 
x 4 % inches. The cover of the carry* 
ing case is quickly detachable. 

The simplified oscillator circuit using 
a type 30 tube was chosen because of 
its stability and its harmonic richness. 
All controls are grounded, so there are 
no hand-capacity effects. Two No. 2, 
l^-volt dry cells and one small 22^- 
volt "B" battery are required for 
power supply. 



CONDENSER MICROPHONE KIT 



A LL the parts needed for the assem- 
bly of a condenser microphone of 
professional appearance and high qual- 
ity are included in a kit recently put 
on the market. The cover -and the base 
plate are die cast and then accurately 
machined, the shapes of the pieces be- 
ing such that the thin aluminum di- 



aphragm is stretched perfectly smooth 
without touching the fixed plate. A 
number of thin paper washers are fur- 
nished, so that the constructor can use 
a spacing to his own liking. The fin- 
ished "mike" may be used for P.A. 
work and broadcasting. 

\ disassembled view is shown below. 






Condenser microphone kit (No. 118) 



Name of manufacturer of any device will be sent on receipt of a self -ad dressed, stamped envelope. Kindly ?ive (number) in description under picture. 
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CALIBRATED DIAL 

THROUGH the use of the proper cali- 
' bration facilities and the special dial 
adapter illustrated below, an ordinary 
single range milliammeter may be con* 
verted into an instrument having doz- 
ens of applications. 

The attachment consists of a cali- 
brated roll of linen fastened above the 
meter in such a way that it does not 
interfere with the scale. Metal knobs 
at both ends permit winding and un- 
winding, A metal slider moves lateral- 
ly across the face of the roll, above 
which is a scale corresponding to the 
meter scale. A turn of the knobs 
brings the appropriate scale for any 
particular calibration, i. f?., multiplier 
or shunt, into view. Space for 20 dif- 
ferent calibrations is available on the 
roll. 

This instrument is fastened to the 
meter and its scales are calibrated for 
resistance, any ranges; capacity, sev- 
eral ranges; inductance, if desired; or 
for multipliers and shunts. 



COMBINATION DUAL SPEED PHONOGRAPH MOTOR 




Dial attachment (No. 119) 



AERIAL ATTACHMENT 

COR increasing the selectivity of some 
■ types of receivers the attachment 
pictured below is unusually effective. 
It consists of two tinfoil coated 
card-board tubes, one sliding within 
the other to form a variable condenser 
of low capacity. It is connected in ser- 
ies with either the aerial or the ground 
wire to the set. An extra binding post 
on a central collar permits the device to 
be used as a condenser coupler when 
the ground is used as the "aerial." 





/ TINFOIL 
ft 1 68 ON 



SinDing POST ON collar 



THIS motor was designed to meet the 
' demand for a 6-volt storage battery 
operated turntable for use in sound 
trucks, automobiles, boats, etc., where 
110 volts A.C. or D.C. is not available. 
It may also be operated from 110 volts 
A.C. by using an appropriate power 
pack consisting of a step-down trans- 
former and a copper-oxide rectifier. 
This feature makes the motor ideal for 
use in conjunction with universally 




Phonograph motor (No. 121) 



powered public-address systems, oper- 
ating from either a six-volt storage bat- 
tery or 110 volts A.C. A small D.P.D.T. 
snap switch makes quick changeover 
possible. The current drain is 2.8 
amperes. 

A unique constructional feature per- 
mits changing the speed from 33 Vs to 
78 R.P.M., or vice versa, by the mere 
shifting of a lever on the side. All 
gears are spiral cut from laminated 
bakelite and for silent 
operation are completely 
enclosed in oil. Bearings 
are of the self-lubricat- 
ing type. 

A built-in fan provides 
constant and automatic 
ventilation and prevents 
overheating. Models are 
also available for 110 
volts A.C. or D.C. to play 
12- or 16-inch records. 



RESISTORS AND ELECTROLYTIC CONDENSERS 



OP interest to amateurs and Service 
Men alike is a new adjustable re- 
sistor designed for use as a grid leak 
or voltage divider. The resistance wire 
is wound on a porcelain tube and is 
coated with vitreous enamel. A mov- 
able slider makes contact with the wire 
along an exposed strip. Sizes of 5,000, 
10,000, 20,000, 25,000, 50,000 and 100,- 
000 ohms are available. 

The electrolytic condensers illus- 
trated are representative of a large va- 
riety of compact units intended espe- 
cially for midget receivers. The small 
condensers, 1-inch in diameter, are 
high-capacity, low voltage bypass units, 
while the others are regular filter sizes. 
Two types of mountings are furnished: 
strap legs and single hole threaded 
bushings. 

The smaller units shown are but two 
inches high, while the largest is 5^ 
inches high. The smallest units are 1- 
inch in diameter, and the larger ones 
are 1% inches in diameter. The long, 



thin fellows are about 5 inches long and 
1-inch in diameter. All are of the elec- 
trolytic type. 





Above: electrolytic condensers. Below: adjustable 
resistor (No. 122) 



A.C.-D.C. PUBLIC ADDRESS AMPLIFIER 



THIS compact portable public address 
amplifier measures only 3 x 8V6 x 10 
inches, weighs only 7 lbs. complete with 




Above: general view of aerial attachment; below: 
cross-section view (No. 120). 



Portable P. A. amplifier (No. 123) 



loudspeaker, and works on 110 to 140 
volts A.C. or D.C, 25 to 60 cycles. It 
enables the Service Man to get started 
in the public-address business, as the 
first several rentals will pay for the en- 
tire equipment. A technical operator 
is not needed; simply plug in the power 
cord and the outfit is all ready. 

Three tubes are used, a 39, a 43, and 
a 25Z5. The dynamic speaker is built 
into the amplifier cabinet, with a vol- 
ume control and on-off switch on the 
front of the latter. Extra magnetic 
speakers can be hooked in if desired. A 
lapel type microphone is supplied. This 
outfit is available in factory Built 
form. 

There is a possibility that the man- 
ufacturers of this unit may offer it in 
kit form so that constructors may build 
the amplifier themselves. It is very 
simple to operate. 
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NEW 

TUBE DATA 

The new tubes this month include a new I 2- 
volt output tube, a new high vacuum recti- 
fier, a complete class B amplifier, and a 
2-volt duo-diode triode. 

LOUIS MARTIN 






(Data courtesy RCA. By Ivan la. ami Spar ton) 



IN spite i of the announcement of 
| numerous new tubes that have made 
\ their appearance lately, there are 
still several more which are being 
used in many receivers with which the 
Service Man should familiarize himself. 
It might be w ell to mention, at this time, 
that a tube chart covering the charac- 
teristics of all the tubes now available 
would be quite useless, as in all proba- 
bility it would be obsolete before it 
came off the press. We can promise, 
though, that just as soon as the tube 
industry becomes a little more stabil- 
ized, a comprehensive tube chart will 
be published. 

The I2A5 — Pentode Power Amplifier 

The 12A5, a power output pentode, 
is designed for two classes of service: 
(1) for operation in "universal" re- 
ceivers operating from either 110 volts 
A C. or D.C., and from storage batter- 
ies. In the case of 110-volt operation, 
the two sections of the heater are oper- 
ated in series, and when used on a 6- 
volt storage battery, the two sections 
of the heater are operated in parallel. 
It is clear, therefore, that this tube 
has three filament connections — one at 
each end of the filament and one at 
the center; (2) the second use is for 
automobile or home operation where 
about 200 volts are available for the 
total "B" supply. 

In the case of the automobile re- 
ceivers where efficiency is of prime im- 
portance, a self-biasing resistor of 
about 850 ohms and a load resistance 



of about 6,000 ohms are recommended. 
In the case of A.C. operation, where 
ample D.C. power is available, a cath- 
ode resistor of GOO ohms and a load re- 
sistance of 4,500 ohms are recom- 
mended. 

The output characteristics, with 
fixed bias, are shown in Fig. 1 for 
both 180- and 100-voIt operation. The 
characteristics for a 200-volt "B" sup- 
ply, using a cathode resistor for bias, 
are shown in Fig. 2. In this latter 
curve the efficiency curves shown in- 
clude the loss in the screen and cath- 
ode resistors and, hence, is the over-all 
efficiency of the tube. 

The socket connections are shown 
in Fig. 3 A. The ratings and charac- 
teristics of this tube are as follows: 

Heater RatinQ Series Parallel 

Voltage 12.6 6.3 Volt* 

Current 0.3 0.6 Ampe. 

Class A Pentode Amplifier 

Plate Volt rise 100 180 Volts 

No. 2 Grid Screen Grid) 100 180 Volt* 

No. 1 Grid Control Grid) -15 -27 Volts 

Load Itesistatiec 5,000 4,500 Ohms 

Plate Current 18 40 ma. 

Screen Current 4 9 ma. 

Power Output 70 2.8 Watt* 

Class A Pentode Amplifier Self Bias 

Plate ami Screen Supply 200 200 Volt* 

Load Hesistrinee 4,500 0,000 Ohms 

Cathode Resistance 600 850 Ohms 

Power Out put... w 2.7 2.2 Watts 

Cathode Current 44.0 36.0 ma. 

The l-V— A High Vacuum Half-Wave 
Rectifier 

The use of a 6.3-volt heater in the 
type l-V tube makes it adaptable to 
small receivers designed either for 
A.C. -D.C. service or for storage-bat- 
tery operation (automotive service). 
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This feature has been successfully em- 
ployed, and satisfactory operation is 
made possible through proper circuit 
design which permits changing from 
one type of service to the other by 
means of a convenient switching de- 
vice. In A.C.-D.C. sets the heaters 
are in series, while for automobile 
service the connections must be for 
parallel operation of the heater ele- 
ments. 

The only other half-wave rectifier 
having a 6.3 volt heater is the type 1, 
formerly designated as KR-1. This 
latter tube is a mercury-vapor recti- 
fier with characteristics quite similar 
to the l-V. In fact, the l-V tube is 
directly interchangeable with the mer- 
cury-vapor type in equipment where 
the A.C. plate voltage does not exceed 
250 volts R.M.S. 

When the tube is employed in A.C.- 
D.C. receivers, the heater is operated 
in series with the heaters of the other 
tubes in the set. Its use in this man- 
ner is similar to that for a 12Z3 or for 
the 25Z5 as a half- wave rectifier. Out- 
put characteristics for an A.C. input 
of 115 volts R.M.S. may be found in 
Fig. 4. 

The type l-V may be employed in 
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Fig. 2 

Characteristics of the I2A5 for a 200-volt 
supply. 
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Output Characteristics of the 12A5 with fixed bias for both 180 and 100-volt operation. 
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THE TUBES AT A GLANCE 



The I2A5 — Output Pentode 

Filament voltage, 6.3 or 12.6; plate volt- 
age, 100 to 200, depending upon con- 
nection; plate current, 18 to 40 ma., de- 
pending upon connection; power output, 
.7- to 2.8 watts, depending upon con- 
nection. 

The I -V— Half-wave Rectifier 

A 6.3-volt rectifier suitable for A.C- 
D.C. or automotive use. In use where 
the A,C. voltage does not exceed 250, 
this tube is directly replaceable with the 
KR-I. 



The 53— Class B Tube 

Complete Class B tube in one envelope. 
May be used either as a class A driver 
or as class B output tube. Filament volt- 
age, 2.5; plate voltage, 250; power out- 
put, class B, 8 to 10 watts 

The 25- S — Detector-Amplifier 

A special 2-volt duo-diode triode de- 
signed for battery-operated receivers. 
Similar in construction to the 55. Has 
a ,06-ampere filament; plate voltage, 135 
volts. 



automobile receivers wherein the pow- 
er supply unit incorporates a half- 
wave circuit for rectification. This 
application is possible provided the 
output voltage characteristics and per- 
missible D C. current drains of the 1-V 
are satisfactory for the requirements 
of such sets. 

The filament and cathode are elec- 
trically insulated from each other so 
as to permit operation with a differ- 
ence of potential between these ele- 
ments. The maximum permissible volt- 
age between heater and cathode is 300 
volts D.C. In general, this condition 
is assured, provided the tube is oper- 
ated within its specified maximum 
plate voltage. Output characteristics 
for an A.C, input of 230 volts R.M.S., 
using different values of condenser C, 
are shown in Fig. 5. 

The socket connections of this tube 
are standard and are shown in Fig. 3B. 
The characteristics of this tube are as 
follows: 

Heater Voltage 0.3 Volts 

Heater Current 0.3 Ampere 

AC Plate Voltage RMS 250 Volta (Max.) 

DC Load Current 50 Milliaraj>cres 

Peak Current 200 Milliarapcrcs (Max.) 

Voltage Between Heater and 
Cathode 300 Pesik Volta (Max.) 

The 53 — Twin Class B Amplifier 

The 53 is a heater-cathode type of 
tube combining in one bulb two high- 
mu triodes designed for class B oper- 
ation. It is intended primarily for use 
in the output stage of A.C. operated 
radio receivers. The triode units have 
separate external terminals for all elec- 
trodes except the cathodes and heaters, 
so that circuit design is similar to that 
of class B amplifiers utilizing indivi- 
dual tubes in the output stage. The 
53 may be used as a class A amplifier 
(with triode units connected in paral- 
lel) to drive a 53 as a class B ampli- 
fier in the output stage. 

The base pins of the 53 fit the stand- 
ard seven-contact socket which may 
be installed to operate the tube in any 
position. For socket connections, see 
Fig. 3C. 

The heater is designed for A.C. op- 
eration at 2.5 volts. The cathode 
should preferably be connected di- 
rectly to a mid-tap on the heater wind- 
ing. If this practice is not followed, 
the heater may be biased negative with 
respect to the cathode by not more 
than 45 volts. 



As a class B power amplifier, the 
53 is used in circuits similar in de- 
sign to those utilizing individual tubes 
in the output stage. It requires no 
grid bias, since the high-mu feature 
of the triode units reduces the steady 
plate current at zero bias to a rela- 
tively low value. 

The D.C. plate current required in 
class B circuits fluctuates under nor- 
mal operating conditions. The power 
supply, therefore, should have good 
regulation to maintain proper oper- 
ating voltages regardless of the cur- 
rent drain. For this purpose, a suit- 
ably designed power unit should be 
employed. The rectifier tube should 
have reasonably good regulation over 
the operating range. In some circuit 
designs, a vacuum-type of rectifier 
tube can be used; while in others, a 
mercury- vapor type may be needed to 
provide the required regulation. As 
a factor in obtaining good regulation, 
the filter chokes and the transformer 
windings should have low resistance. 
In the design of a power supply for 
a class B amplifier, consideration 
should be given to economical distribu- 
tion of losses. Also, the power sup- 
ply should be designed to take care 
of the average power requirements 
with sufficient regulation to meet the 
peak power demands. 

(Continued on page 111) 
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Fig. 7 

An interesting set of curves of the 53 showing the 
variation of plate current, power output, and 
distortion, with signal voltage. 
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Fig. 3 

At A, socket connections of the I2A5; at B, con- 
nections for the l-V rectifier; at C, connections 
for the S3, class B tube; and at D, connections for 
the 25-S. 



200 




20 30 40 50 60 TO 

O.C LOAD MILLIAMPERES 



Fig. 4 

Output characteristics of the l-V rectifier for an 
A.C. input of 115 volts. When used in this con* 
nection, the tube is designed for use in "universal/* 
A.C.-D.C. sets. 
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Fig. 5 

Output characteristics of the tube when the Input 
is 230 volts, A.C. When used in this manner, it 
is especially suitable for automotive use. 




Fig. 6 



A family of pJate-grid current curves of the 53 
tube. The solid lines correspond to the plate 
currents and the dotted lines to the grid currents. 
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Photograph of an A.F. direct-coupled amplifier built by the author which 
uses the circuit of Fig. I, 
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Fig. I 

Circuit of a direct-coupled amplifier using a 27 (or 56) feeding a 47. 

OF LATE the attention of the radio fraternity has 
been turned more and more to the audio char- 
acteristics of radio apparatus. Urged on by the 
better class of radio receivers, the public has be- 
come critical of tone quality wherever audio amplification 
is employed. In an attempt to stimulate the sale of radio 
sets, engineers have made tremendous strides in the per- 
fection and development of existing circuits. The past 
year has seen a number of elaborations in audio circuits, 
giving, in the aggregate, more power, better control and 
greater fidelity. 

Unfortunately, however, practically every application of 
audio amplification in use today makes use of circuits al- 
most impossible of complete perfection. Even the best 
amplifiers, in use today, show considerable distortion, re- 
gardless of the care and expense involved in their construc- 
tion. For this reason, the amplifiers to be discussed in 
these articles were developed to give every constructor the 
opportunity to build an amplifier which will fulfill his every 
expectation and to give results noticeably superior to the 
most expensive conventional circuits. 

The direct-coupled amplifiers, to be described, are all 
alike in that they are uniformly free of drummy, muffled, 
or blaring output. Their frequency response is uniform 
from the lowest bass to the highest note broadcasted. The 
limitations of these circuits are not in themselves, but in 
the speakers and the input systems in use today. 

Each of these amplifiers is constructed upon one basic 
system, and a clear understanding of the principles will 
enable anyone to devise an instrument to exactly fit his 
own needs. A close study of Fig. 1 will reveal the under- 
lying facts encountered in the system. Since the plate 
of one tube is directly connected to the grid of the next, 
the first problem, naturally, is that of arranging the 
voltages to give each of the tubes its normal operating 
potentials. 

Theory of Direct-Coupled Circuits 

If VI and V2 have the same plate-current drain, and 
the plate of VI is connected to the filament circuit of V2 
by the choke, it follows that the two tubes will form an 
electrical circuit similar to two resistors in series, and any 
plate voltage applied to V2 will be divided between the two 
tubes. Thus, by giving the plate of V2 a potential equal 
to the sum needed by both tubes, we have a method of giv- 
ing both stages the proper differences of voltages while 
gaining, at the same time, the highly desirable direct- 
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DESIGNING AND 
CONSTRUCTING 

DIRECT-COUPLED 
A. F. AMPLIFIERS 

The first of a series of two articles designed 
to give the reader a number of practical 
direct-coupled circuits with sufficient de- 
sign data to explain "what's what. 11 



L B. BARCUS 



coupling. Let us consider the facts in greater detail. 
It is seldom that the first stage, VI, draws as much 
current as the succeeding tube. Therefore, we must rely 
on resistors Rl, R2, and R3 (Fig. 1) to apportion the 
currents properly. The determination of the values of 
these resistors is the chief calculation encountered in de- 
signing an amplifier. 

If any value of "B" voltage is available, the voltage 
requirements of each tube are noted. Then, beginning 
with the grid of VI which is effectively at ground poten- 
tial, the required tube voltages are jotted down on the 
diagram and added, progressively, throughout the circuit 
as shown. In Fig. 1 there are four voltage levels in the 
circuit, the cathode of VI being the first. With the operat- 
ing potentials given, the voltage applied to the plate of V2 
amounts to 460 volts. This high voltage can be best ob- 
tained by using a type 81 rectifier tube, as shown. The 
usual power transformer with a 650- or 700-volt center- 
tapped secondary winding may be used. When used with 
a choke input to the filter, the well regulated output of 
the filter is approximately the correct voltage needed. In 
case only a limited "B" voltage is obtainable, it must be 
apportioned to the tubes in a manner best calculated for 
their satisfactory operation. 

The first step is to determine the voltage drop across 
the coupling choke by the formula, E equals IR, where I is 
the plate current of VI and R is the resistance of this choke. 
This voltage drop is seldom enough to furnish the bias for 
V2, it being only 1.5 volts with the choke shown in Fig. 1, 
so that the balance of the bias must be obtained otherwise. 
It is feasible to place a resistor in series with the choke, 
but the author prefers to use Rl to maintain a more 
stable bias. The entire plate current of V2 flows through 
Rl. Thus, the rest of the needed bias is calculated in 
the usual manner. Tube V2 normally has a bias of 16.5 
volts, 1.5 volts of which results from the voltage drop 
across the choke, leaving 15 volts as the potential across Rl. 
Therefore, by Ohm's law, Rl equals E/I or 15 divided by 
,037 ampere, which gives Rl as 405 ohms. It should be 
observed that the screen of the 47 tube draws 6 ma. which 
must be added to the plate current in the calculations. 

The bias of VI is derived from R3, which is seldbrh over 
500 ohms due to the large current flowing through it While 
the plate of VI draws 5 ma. from the resistance strip, this 
entire amount is returned to it through the cathode x>f the 
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tube resulting in the same current flowing through R3 as 
through Rl. The 13,5 volt bias divided by 37 ma, thus 
gives us a value of 365 ohms for R3. 

It falls upon R2 to bear the greatest load in maintaining 
the filament of V2 at the proper potential. The voltage 
drop across R2 is always equal to the desired plate voltage 
of VI plus the voltage drop across the choke, or 181.5 volts 
in Fig. 1. Since the 5 ma. consumed by VI does not flow 
through R2, that amount is subtracted from the total cur- 
rent flow through Rl in calculating the correct value of 
R2. In Fig, 1, therefore, R2 equals 181.5 volts divided by 
.032 amp which results in 5,672 ohms. 

Regardless of the complexity of the circuit to be used, it 
is necessary to rely on no more than arithmetic in calculat- 
ing the values of the components. No difficulty will be 
encountered if, first of all, the required voltages at all 
points are noted and the various divisions of currents 
traced, as was done above. In each of the diagrams 
illustrating this article, each step is shown, A study of 
them should give enough pointers to enable the average 
technician to design any type of amplifier, desirable, from 
two stages to a multi-stage P.A. system with 500 watts 
output. 

Volume Controls 

In order not to disturb the voltages and currents flowing 
in an amplifier, a different 
type of volume control is 
necessary. A potentiometer 
shunted across the choke 
would remove the grid 
bias of the following tube 
in some cases and alter 
it in others when the arm 
of the potentiometer, to 
which the grid of the tube 
is connected, is turned to 
the low potential side. In 
Fig. 3, where the voltage 
drop of the choke is only 
1.5 volts and the total bias 
50 volts, the use of the 
potentiometer shunt could 
scarcely be called objec- 
tionable since the bias 
would not be thrown off 
over 3%, In Fig, 2, how- 
ever, the bias would be 
altered over 10%. It is 
wise, therefore, to insert a 
large bypass condenser on 
the lower side of the po- 
tentiometer or to run the 
lead to a tap on R2 at the 
same voltage level as that 
of the plate of VI. 

Considering that these 
systems were designed sole- 
ly for their superior tonal 
characteristics, care should 
be taken in choosing the 
components with which an 
amplifier of this type is to 
be built. For example, Cl 
and C4 shown in Fig. 1 
should have a high capacity, 
with Cl one of the low- 
voltage, high capacity bias 
type. The audio chokes are 
most important, too; al- 
though the action of this 
type of amplifier tends 
somewhat, it seems, to im- 
prove the frequency char- 
acteristics of audio chokes 
so that one having only a 
fairly straight line choking 
effect will be found to give 
good account of itself 
when used in this connec- 
tion. Naturally, however, 



DIRECT-COUPLED AMPLIFIERS 

Most men are afraid to build direct-coupled am- 
liflers because they don't know what makes the 
wheels go 'round. The author, in this series of ar- 
ticles, gives a number of modern arrangements 
using the direct-coupling principle; and, at the same 
time, explains each and every step. Nothing is left 
to the vivid imagination of the builder. 

Direct-coupled amplifiers have long been known 
for their simplicity, low cost, and, most important 
of all, for their excellent fidelity characteristics. 

Here is your chance to understand and build 
direct-coupled amplifiers. 
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Fig. 2 

Another direct-coupled amplifier featuring the 55, duo-diode triode. 




Complete information on a 



a choke of the very best sort should be selected. 

Uses of the Amplifiers 

When using a tuning system of extremely high gain, we 
may fall back on a recently popular layout; that is, the 
use of a power detector with one audio stage. VI of Fig. 1 
would thus be converted into the detector with V2 as the 
power output tube. The tone quality would be good, to 
be sure, and much better than if any other type of inter- 
stage coupling were used. If at all possible, a type 45 tube 
should be substituted for the 47 because of the inherent 
weaknesses of the pentode tubes in operation and per- 
formance. Likewise, a screen-grid tube is not at all satis- 
factory in place of VI. The high resistance necessary in 
its plate circuit precludes the use of this system without 
the use of automatic bias and other desirable factors which 
are to be found in the well-known Loft in- White circuits. 
Screen-grid tubes are subject to many of the weak points 
of the pentode in tone, and are never recommended by the 
author in audio amplifiers. 

Another possible use of two stages is with diode detec- 
tors, as shown in Fig. 2. If the R.F. end of the receiver 
gives sufficient gain, there is a good possibility of excellent 
performance insofar as the 47 pentode may be dispensed 
with and a triode power tube used in its place. Since the 

amplifying half of the 55 is 
diode-biased, there is no 
need for an audio bypass 
condenser which means bet- 
ter tone. It should be noted 
here, that in many cases the 
voltage drop across R4, due 
to the rectified signal, may 
be insufficient to properly 
bias the triode half of the 
55, except on strong local 
stations, For this reason 
the plate voltage on the 55 
should be as low as possible 
without too much sacri- 
fice. 

In the quest for greater 
gain, the most logical de- 
velopment of the two stage 
layout is, naturally, the use 
of three or more stages 
using practically the same 
system as the two-stage 
amplifier. Figure 3 shows 
a three stage amplifier de- 
signed along these lines. It 
is actually very simple to 
construct and requires only 
one tapped resistor, a point 
which promises long, trou- 
ble-free life. Every tech- 
nical! knows how often the 
numerous resistor units 
fail, especially in resistance 
coupled systems, and the 
promise of substantial wire 
wound components and un- 
changing voltages should be 
appealing. 

We may extend the idea 
to four or eve*i five stages 
should it be necessary. 
There is no technical diffi- 
culty other than the neces- 
sity for a high potential. 
Regardless of the number 
of stages, only one tapped 
resistance is used, and the 
tone quality is superior to 
resistance-capacity coup- 
ling. It should be noted 
that a separate filament 
winding is used for each 
stage to avoid high poten- 
( Continued on page 111) 
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Fig. 3 

three-stage direct-coupled amplifier. 
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HOW TO BUILD A 

PORTABLE SERVICE 
KIT 

LOWRY E. EASLEY 



A description of a portable service kit in- 
corporating a tube tester, a resistance- 
capacity bridge, and a combination volt- 
meter-milliammeter. 




Fig. A 

View of the tester featuring the special scale. 



WITH the arrival of new 
circuits, amplified auto- 
matic volume and tone con- 
trol, silent tuning, and 
what-not, the Service Man must de- 
pend more and more on a thorough 
knowledge of Ohm's law and must 
know and be able to identify a great 
variety of currents, voltages, resist- 
ances, and capacitances in the routine 
of his daily work. It was because of 
this condition that the writer under- 
took to combine a number of useful 
test instruments into a single unit 
which would allow him to perform a 
greater variety of circuit tests with a 
minimum of equipment and expense. 

The instrument, to be described, con- 
sists of a tube tester, a resistance- 
capacity bridge (covering resistance 



values from ,1-ohm to about 5 megs, 
and capacities from ,001-to 10 inf.) and 
a combination meter arrangement giv- 
ing voltage readings of 0-10, 0-100, 
0-500 volts D.C. and current readings 
of 0-10, and 0-100 milliamperes. A tap 
switch is provided to allow the selection 
of the various elements of a radio circuit 
through a plug-in arrangement which 
permits the operator to obtain voltage, 
current, and resistance readings. 

The writer recently constructed a 
battery model of "The Meterless Tube 
Tester," as described in the January, 
1933 issue of Radio-Craft. This unit 
proved dependable for a great variety 
of tubes, and it was decided to incor- 
porate an A,C. model of this same 
tester in the combination unit. The 
constructional and operating data on 



this part of the instrument parallels 
that given in the January and February 
issues, so little will be said about it in 
this article. However, it should be 
noted that the indicating device of this 
new tester bears little resemblance to 
the R3 unit shown in Mr. Prensky's 
articles. This new indicator constitutes 
a story in itself and will be described 
fully, later in this article. 

Referring to Figs. A and 1, the tube- 
testing, resistance-capacity bridge 
side of the instrument, R2, R3, and R4 
is manipulated to obtain tube tests. 
The phones are plugged in at Phi and 
the tube, under test, is inserted in its 
proper socket. The 4-, 5-, and 6-prong 
sockets nre visible on the top of the 
instrument together with the four 
switches which are necessary for the 
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Fig. I 

Schematic circuit of the tester. See Fig. 4 for details of the volt-milliammeter. 
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WHAT THIS TESTER DOES 

(1) Measures resistors from . l-ohm to 5 
megs; 

(2) Measures condensers from .001- to 10 
mf.; 

(3) Measures D.C. voltages from 0 to 500 
volts in the following ranges: 0-10, 0- 
100, and 0-500 volts. 

(4) Measures currents to 1 00 ma. in the fol- 

lowing ranges: 0-10 and 0-100 ma.; 

(5) Uses a resistance-capacity bridge for 
the measurement of Resistors and con- 
densers; 

(6) May be fully constructed at home from 
standard parts. 




Fig. B 

View of the side of the teiter opposite from that ihown in Fig. A, 



proper operation of the tester. 

Resistors Rl, R3 and switch Sw.T 
are manipulated when the bridge cir- 
cuit is used. The phones are plugged 
in at Ph.2 and the resistor or condenser 
under test is placed across terminals 
XI — X2. It is believed that this bridge 
circuit is both novel and dependable 
enough to warrant a thorough de- 
scription, so that we will begin with 
the simple slide-wire bridge (Fig. 2A) 
from which it was developed. 

The Bridge Circuit 

Instead of using a straight slide 
wire as at R3 in Fig. 2 A the 1,000-ohm 
potentiometer, R3, for tube testing, was 
used. Now it will be seen that if a re- 
sistor Rx be placed across terminals 
XI — X2 (Fig. 2A) equal in value to Rs 
and if the slider on R3 is placed midway 
on R3 the bridge will be balanced and 
there will be no current through the 
phones; ?.€., the 60-cycle hum will dis- 
appear. If a resistor Rx, more or less 
in value than Rs, is placed across 
XI — X2, the slider must be moved along 
R3 to some other balancing point. 

Experiment proves that, for a rea- 
sonable distance either way from the 
mid-point of the resistor R3, this bridge 
circuit is highly accurate provided R3 
is so constructed that its resistance 
varies uniformly from one end to the 
other. Indeed, it will be found suffi- 
ciently accurate for all practical pur- 
poses up to the point where the A/B 
ratio is not greater than 1 to 10 or 10 
to 1, 

In view of this fact, the writer rea- 
soned that if the resistor R3 were cali- 
brated in 100 parts and the ratios of 
A/B were worked out and set down 
on a suitable scale, it would be possible 
to obtain, practically, direct resistance 
readings, provided, of course, that Rs 
be known and be available in simple 
numbers. It was decided to use Rs in 
units of 1, 10, 100, 1000, and so on up 
to 1 megohm, and provided with a 
suitable tap switch so that any one of 
these values could be used for Rs, thus 
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making it possible to obtain a balance 
on the bridge circuit (somewhere near 
the midpoint) and then multiply the ra- 
tio indicated at the pointer by 1, 10, 100, 
1000, etc., depending upon the setting 
of Rs, to obtain the correct resistance 
value of Rx. A small 60-cycle current 
was tried first, but it was found that 
much more sharply defined balances 
could be obtained (especially with ex- 
treme low and extreme high resist- 
ances) by using a potential of about 
180 volts controlled by a suitable re- 
sistor Rl so that practically any volt- 
age from a low value to 180 volts could 
be used. See Fig. 1. 

Since A. C. was used, it was thought 
wise to incorporate a few capacity 
values in the bridge circuit, and, ac- 
cordingly, the last three taps of the 
switch Sw-T were used to provide con- 
densers of .01, .1, and 1 mf. It will 
be noted that no circuit changes are 
necessary to install this additional 
valuable service test. It permits the 
testing of condenser values from .001- 
to 10 mf. with good accuracy. 

Tube Tester and Indicating Dial 
Perhaps the most novel feature of 
the entire instrument is the combina- 
tion tube testing and resistance- capac- 
ity indicating dial designated as R3. 
The dial itself (see Fig. 3) consists 
of a 5-inch disc of heavy white paper 



(use a good grade of paper, which will 
take India ink without smearing). It 
is very essential, however, that the 
start and finish of the scale coincide 
exactly with the start and finish of 
the resistance unit R3. This dial may 
be calibrated by placing the resistor, 
R3, in its position on the panel, then 
placing the blank disc of paper on the 
opposite side of the panel, finally, put- 
ting the knob and pointer (see Fig. 2B) 
in place. Now, starting with the point- 
er at the extreme left end of the re- 
sistor winding, carefully mark this 
point on the blank disc, in pencil. Next, 
obtain an accurate Wheatstone bridge, 
or ohm meter, and connect it between 
the left-hand connection and the slider 
terminal of R3. Move the arm of R3 
until the ohmmeter reads 100 ohms. 
Mark this point on the dial; then move 
the arm of R3 until the ohmmeter reads 
200 ohms and mark the point again. 
Continue this process 100 okms at a 
time being careful to obtain accurate 
readings. If the resistor, R3, happens 
to be exactly 1,000 ohms total, you are 
lucky, and your worst job is over when 
you have finally located the 10 major 
divisions. However, if the unit is 
slightly more or less than 1,000 ohms, 
you must repeat your bridge readings 
beginning with the right-hand connec- 
tion and slider terminal of R3, and ad- 
vance counter-clockwise, 100 ohms at 
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Fig. 2 

Detailed sketches of various parts of the tester. 
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a time, until you have 10 new points on 
the dial. (Note: it is not a bad idea 
to make this back check even if the 
R3 unit does show exactly 1,000 ohms 
total). Now locate the mid-point be- 
tween each of these pairs of markings 
on the dial and you will have ten major 
points accurately determined. 

Intermediate points between the main 
divisions are computed. Each main di- 
vision is divided into ten parts; there- 
fore, each small division is 1/100 of the 
total. Since these markings are to be 
ratios of A/B, the first marking will 
be .01/.99 or 1/99; the second small di- 
vision, 2/98; the third, 3/97, etc., and 
their decimal equivalents are readily 
computed with a slide rule. The first 
few ratios of A/B are marked in 
Fig. 3. 

Observe that all connections to the 
meter less tube checker (Fig. 1) cor- 
respond to those given by Mr. Prensky 
in his original description of this unit, 
with the exception that switch Sw.l 
in his article calls for a D.P.S.T. switch 
connecting the "C" battery to R3, and 
the power transformer to the line; 
whereas in this instrument a D.P.D.T. 
switch is used for connecting R3 either 
as the tube-testing potentiometer or as 
the variable slide wire of the bridge 
circuit. Also, no pre-heating socket 
was provided, as it was found that a 
tube could be so rotated in 
either the 5- or 6-prong 
socket that the heater 
prongs alone would make 
contact. A combination 4-, 
5- and 6-prong socket as 
well as a 7-prong socket 
should be used but these 
were not available at the 
time this instrument was 
laid out. 

A color combination on 
the dial is used for indicat- 
ing the condition of tubes. 
The green, yellow, and red 
combination (see Fig. 3)! 
for indicating the condition 
of a tube is self-explana- 
tory. The green stands for 
good; yellow, for weak; and 
red, for poor. The inner 
concentric ring has its green band end- 
ing at the third major division point of 
R3, corresponding to point 7 on Mr. 
Prensky's instrument. The successive 
rings are each stepped back half a 
major division until the outer ring is 
reached at the 6th major division, 
corresponding to No, 4 in the orig- 
inal description of the tester. The 
separate rings or bands on this in- 
dicator are used to identify the differ- 
ent tubes. The inverted V-shaped area 
on the chart, directly below the control 
knob of R3, serves as an ideal space 
to list the various tube numbers. Thus, 
as rapidly as the operator finds the 
limits of good, weak, and poor tubes 
of a certain type, he can print its num- 
ber in the proper band in this space. 

Needless to say, it takes a lot of 
tubes, much time and plenty of patience 
to sit down and run a complete test of 
all of the various tubes possible to 
test on this instrument. The article 



in February Radio-Craft gives a chart 
which lists a great variety of tubes, 
and this chart may be followed roughly 
in checking tubes with the tester shown 
in this article. 

The reverse, or meter side, of the 
instrument (see Figs. 4 and B) pre- 
sents very little out of the ordinary to 
most constructors. It is wired as a 
separate unit from the vest of the in- 
strument and provides, at the left side, 
voltage ranges of 0-10, 0-100 and 0-500 
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Detail sketch of tho Special scale used. 
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Fig. 4 

Schematic of the voltmeter-milliammeter section. 

volts D. C. The meter is connected for 
voltage tests by means of the binding 
posts Bl t B2 and the ranges are ob- 
tained through the tap switch Sw.G 
above these binding posts. Current 
ranges of 0-10 and 0-1 00 ma. are ob- 
tained through the shunt switch, Sw,7, 
located above binding posts B5 and BG, 
which are the current binding posts. 

The 7-point tap switch Sw.8 connects 
to the 7-prong socket located in the 
left of the instrument and serves, 
through binding posts B3 and B4, to 
make available, at the instrument, the 
different circuits in a radio set through 
the medium of the tube sockets. This 
arrangement is the same as that given 
by Mr. Al Beers in the February, 1933, 
issue of Radio-Craft. His explanations 
and diagrams are sufficiently complete 
to discount further mention in this 
article, except to note that all connec- 
tions are lettered to correspond with 
the original data given by Mr. Beers. 



The meter used here is an 0-10 mil- 
liam meter and was used because it was 
the best meter the writer had available. 
Much greater flexibility and a wider 
range of readings may be obtained with 
an 0-1 milliammeter of the A.C.-D.C. 
type; hut after all, pocketbooks must 
be considered in these days. The writer 
knows that anyone reading this article 
and possessing such an instrument will 
immediately see how it may be utilized. 

Operation 

The operation of this unit is very 
simple. The unknown resistor or con- 
denser is placed across terminals XI- 
X2, Sw.l is left in the off position, the 
phones are plugged in at tip jacks Ph.2, 
110 volts A.C. is connected to the flush 
receptacle in the end of the carrying 
case through the extension cord pro- 
vided, Rl is set in position with most 
of its resistance cut in, Sw.T is placed 
at tap 5 (for resistors), and, finally, 
R3 is moved to the point where it first 
makes contact, at which point a hum 
should be heard in the phones. Rotate 
R3 until a point is reached where the 
hum disappears. This is the balance 
point and may be sharpened by ad- 
justing Rl. If the point obtained is 
near either of the ends of R3, Sw.T 
should be moved one way or another 
until the balance is obtained near the 
center of the dial. Set the 
pointer of R3 as near as 
possible to the center of the 
dead spot, as indicated by 
the phones, and read the 
marking on the scale. Mul- 
tiply this reading by 1, 10, 
100, 1000— by the value of 
the resistor cut in at Sw.T, 
and you have your correct 
unknown resistance value. 
If accurate resistors are 
used in Sw.T, it soon be- 
comes very easy to read 
directly the value of the 
unknown resistor. The same 
procedure of operation is 
followed in checking con- 
densers, except that taps 8, 
9 and 10 of Sw.T are used 
and the reading of R3 is 
divided into that of Sw.T. 

If you have ever wondered, after 
reading the average ohm meter, whether 
or not the resistor you have checked 
is 500,000 ohms or 1 megohms, you 
will appreciate this bridge circuit. It 
does not cost much to set it up, and the 
effort will more than be repaid in ac- 
curacy. Needless to say, this instru- 
ment also makes an ideal continuity 
tester. 
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Operation — Tube Tester 

In operating the tube tester, the 
identical procedure set down in Mr. 
Prensky's articles is followed with the 
exception that the heater settings as 
indicated by R2 are different. Since 
line voltages fluctuate widely and 
transformer secondary voltages vary, it 
is thought best for each constructor to 
determine the settings of R2 for his 
own particular needs. After you have 
(Continued on page 117) 



84 



RADIO-CRAFT for AUGUST, 1933 



www.americanradiohistorv.com 



AND NOW- -THE 

ELECTRIC VIOLIN 

A description of a very novel electrical violin 
which has no sounding board, but which trans- 
mits its vibrations to a regular audio amplifier 
and reproduced from the regular radio speaker. 



EVER since the advent of the ther- 
mionic vacuum tube, engineers, 
and others interested in musical 
instruments, have endeavored to 
create a single instrument that would 
simulate all known instruments both 
as regards tone quality and frequency 
range, or pitch. And the efforts of 
these pioneers have not been in vain. 
Today, there are available a host of 
musical instruments designed to pro- 
duce the lowest notes of the bass viol 
and drum to the highest notes of the 
piccolo with the intensity of an electric 
organ. 

Notwithstanding these remarkable 
achievements, there exists a field which 
has not as yet been developed to the 
proportions it deserves. This field cov- 
ers the design of, what might be 
called, single electronic instruments. 
By this phrase we mean the design 
of electrical instruments which repro- 
duce the tones of only a single instru- 
ments—even better than the original. 
An example of one of tnese devices is 




illustrated on this page. 

As may be seen by 
reference to any of the 
photographs, the device 
is a skeleton violin, ar- 
ranged to change the vi- 
brations of the strings 
into electrical impulses, 
which may, in turn, be 
amplified by a conven- 
tional amplifier, such as 
used, for example, in any radio re- 
ceiver. 

This new violin, which has no sound- 
ing board, is the invention of Mr. Vic- 
tor Pfeil, well-known violin maker. In- 
stead of the usual tone chamber, or 
sounding board, this violin has only a 
light skeleton frame. Concealed di- 
rectly under the bridge, as shown in 
one photograph, is a small electromag- 
netic pickup. The magnets of this 
pickup are directly under u small strip 
of iron, or similar magnetic substance, 
which is set in motion when the bridge 
is vibrated by the strings. Thus, the 




(llulbriut) 

The works: vibrations from a special bridge induce an E.M.F. In 
the coils of the winding which, in turn, are amplified. 



magnetic flux between the pole pieces 
of the magnet is varied which, in turn, 
generates a voltage across the termi- 
nals of the coil wound around the pole 
pieces. Furthermore, the variation in 
this voltage is exactly in accordance 
with the variation of the bridge which, 
in turn, depends upon the mode of 
vibration of the strings. The magnet 
coils may be connected to the ampli- 
fier exactly as a phonograph pickup or 
microphone is connected, and the re- 
sultant reproduction heard from the 
loudspeaker. 

(Continued on page 114) 



Above, an illustration of the siie of the violin com- 
pared to that of an average hand. Right, a re- 
cital with one of the new violins and cellos. Note 
the wires from the Instruments running to the radio 
amplifier. (Hulbntn) 
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CONSTRUCTING THE 

DEPENDABLE 

MODEL 303 

TUBE TESTER 

Complete construction details of an ad- 
vanced model of the tube tester described 
in the April, 1933 issue of this magazine. 

MILTON REINER* 

■ N THE April, 1933 issue of this magazine a tube checker 
known as the Dependable Model 30l was described. At 
; the time the instrument was designed, it represented the 
latest equipment available, as it would test the seven- 
prong tubes that were then on the market. On the whole, it 
was a very economical and efficient tube checker compared 
with other commercial instruments in the same price class. 

Many letters of commendation have been received as tes- 
timonials to the utility, economy, and simplicity of opera- 
tion. In appearance and portability it was equivalent to 
that of many testers in a considerably higher price class. 
However, it is only fair to mention that there were also 
some complaints and suggestions. 

The outgrowth of all this, together with the condition of 
the tube industry, has resulted in the design of the new tube 
checker Model 303* The writer realized that, at the rate 
new types of tubes were appearing on the market, the old 
Model 301 would soon be obsolete* This new tester, there- 
fore, will test all the new tubes brought out to date, besides 
allowing spare switching arrangements for 20 per cent addi- 
tional capacity for the future. 

One design was considered that would eliminate obsoles- 
cence as long as tubes were manufactured according to 
conventional standards. This design was discarded, how- 
ever, as it was necessary to set at least six individual selec- 
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Fig. A 

Kane! view of the Model 303 tester described here, 

tor switches to test any one tube, and even then there was 
no assurance that future trends in tube design might not 
make this obsolete also. 

The present Model 303 tester, therefore, represents a 
practical compromise. It tests more than 120 different types 
of tubes, all of which are listed directly on the panel. In 
addition, it provides for the future in that there is 20 per 
cent reserve capacity in the tube selector switch to allow 
for altogether new types of tubes that might be developed. 
Moreover, some of the new tubes that will appear will be 
similar in many respects to some of the types recently an- 
nounced, and they, therefore, will not require any additional 
capacity on the tube selector switch. 

It is safe to assume, therefore, that in addition to the 120 
tubes that can be tested on this new model tester without 
any adapters, there will be reserve capacity for about fifty 
new tubes that might be brought out. All this is accom- 
plished so that only two simple selector switches are oper- 
ated for testing any type of tube. The switch setting is 
plainly marked on the panel, thus eliminating any reference 
to charts . 

This method overcomes the main objection in regard to 
obsolescence. The other objection, which, incidentally, 
aroused the most complaints, was in reference to the type of 
meter used. In order to keep down the cost, a cheap iron- 
vane, or magnetic vane, type of meter was used on the old 
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Fig. 2 

Complete schematic circuit of the Dependable tube tester described here. See the List of Parts for further details. 
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FEATURES OF THIS TESTER 

(1) May be fully constructed for about 
$13.50; 

(2) Tests over 1 20 different types of tubes; 

(3) Has a combination 8 and 9 prong 
socket, thus providing for future new 
tubes; 

(4) Present switching arrangement will ac- 
commodate about 50 additional tubes; 

(5) Has all tube numbers etched on the 
panel, eliminating the necessity for 
cumberson tube charts; 

(6) Is provided with ^grid-shift 11 and "gas" 
tests; 

(7) Has a pilot light for "short" tests. 



model. Experience has proved that it does not pay, in the 
long run, to use such a meter, even though many users will 
testify to the good results they are getting with it. There 
is now available a high grade line of d'Arsonval type mov- 
ing coil meters which are used in the new Model 303 
checkers. 

It will be a pleasant surprise to learn that, including all 
the improvements and changes incorporated in the new in- 
strument, it may easily be constructed at a cost of not more 
than $13.50. This includes the d'Arsonval type meter and a 
neat portable carrying case covered in leatherette. 

A tube is rated according to relative mutual conductance, 
which serves as the best all around indication of its general 
performance. As was explained in the April issue, the 
mutual conductance, or transconductance, of a tube is the 
change in plate current per unit change in grid potential. 
The circuit is designed to give large arbitrary changes in 
deflection of the meter so that the relative mutual con- 
ductance of a good tube is easily and quickly determined. 
The meter scale is calibrated in arbitrary values so that 
the optimum indices of relative mutual conductance are 
obtained. 

Description of the Tester 

The tester includes a line-voltage adjusting switch, Sw.l, 
so that readings can be standardized regardless of whether 
the tester is operated from A.C. lines of 105, 115 or 125 
volts. Without this provision, a tube would test differently 
when the instrument is connected to supply lines of differ- 
ent voltages and it would be difficult to tell its true condi- 
tion, The line-voltage switch merely connects to different 
primary taps of the transformer, so that when properly 
adjusted it will maintain a constant voltage supply to the 
plate and filament of the tube regardless of the line voltage 
(within reasonable limits). 

A distinct advantage is the layout and special etching on 
the panel shown at Fig. 1. There is only one socket for all 
four-prong tubes, Vl; one for all five-prong tubes, V2; one 
for all six, V3; seven, V4; and eight and nine prong tubes, 
V& The combination eight and nine prong socket is per- 
haps a surprise to most dealers, but this tester provides for. 
projected developments that reach somewhat into the future. 
The tube numbers etched on the panel are arranged in 
numerical order in columns terminating at points on the 
tube selector switch, Sw.2. The switch is set to the point 
corresponding to the tube to be tested. 

To further simplify matters, the correct position of the 
filament switch, Sw.3, is etched on the panel immediately 
following the number of the tube. This makes all guess- 
work and reference to charts entirely unnecessary. No 
adapters are required and ten different filament voltages are 
provided, including 15 and 25 volts. 

The other features include a short test switch, Sw.4. This 
switch is labeled "short-regular" and should be thrown to 
the "short" position before regularly testing a tube. If the 
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Rear view illustrating the location of the parts. See Fig. I. 



tube is shorted, the pilot light will glow. This will not only 
indicate that the tube is worthless, but will protect the in- 
strument from damage which would occur if the shorted 
tube should be tested in the "regular" testing procedure* 
There is also a separate "gas" test, manipulated by a switch, 
Sw.5, which will indicate the presence of gas by the change 
in current flow when a high resistance is cut in and out of 
the grid circuit. 

The "second plate" test, Sw.6, for rectifiers will give the 
second plate current for all types of full-wave rectifiers 
(Continued on page 106) 
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rawing of the pane! of the tester which further illustrates the tube markings. 
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HOW TO MAKE A HIGH POWER 

A.C.-D.C. 6-VOLT P.A. AMPLIFIER 



New tubes and associated equipment have made possible the construction of a versa- 
tile power amplifier for mobile or stationary operation. Two type 2A3 tubes in push-pull 
develop 20 watts! A 33 1/3 and 78 R.P.M. phonograph turntable, and a dual-field dy- 
namic reproducer are included in the amplifier to be described. 

__ LOUIS GANCHER* 



HERETOFORE, amplifier systems employed in sound 
trucks have been of either of two types, viz., com- 
pletely battery operated, or, "standard," 110 V., 
A.C operated — the power, in the latter design, 
being obtained from a rotary converter, a fan-belt-driven 
generator, or a gas-engine driven rotary converter. The 
upkeep of the former type is costly, since the "B" bat- 
teries must be replaced at frequent intervals. The latter, 
too, is expensive to keep in operation; for instance, if a 
rotary converter is used, at least two 6 V. storage bat- 
teries are required, and their charge does not last long, 
because of the high current drain of high-power amplifiers. 

However, all this is a thing of the past, for the advent 
of the type 2A3 power amplifier tube has completely revo- 
lutionized the de- 
sign of sound- 
truck amplifier 
systems; the ex- 
ceptional im- 
provements i n 
amplifier design 
which this new 
tube makes possi- 
ble are incorpo- 
rated in the pub- 
lic-address power 
amplifier which is 
the subject of 
this article. A 
view of the com- 
plete system is 
Fig. A; the am- 
plifier schematic 
circuit is Fig. 1. 

Economy of Opera- 
tion 

The low volt- 
age and current 
characteristic of 
the type 2A3 tube 
has made possible the inexpensive operation of an ampli- 
fier, equipped with two type 2A3 tubes in push-pull from 
a motor-generator operating from a single 6 V. storage bat- 
tery. (As usual, the filaments of all the tubes connect 
directly to the battery.) The superiority of the "2A3" 
amplifier becomes even more apparent by comparing the 
output characteristics with those of the nearest equivalent 
design. The "2A3" "fixed bias" amplifier has an undis- 
torted power output of 20 watts. To obtain this degree of 
power, with the same high degree of tone quality, would re- 
quire the use of two type 50 tubes in push-pull, but the plate 
current requirement of the 50's would be 100 ma. at 400 V. 

Continuing the comparison, we find that a real monetary 
saving is affected, inasmuch as all the components em- 
ployed in the construction of this amplifier, such as the 

» President, Coast-To-Coast Radid Corp. 



power transformer, electrolytic condensers, chokes, etc., 
may be obtained at relatively low cost. Whereas, if type 
250 tubes were employed, it would not be possible to use, 
for instance, standard electrolytic condensers, as only 1,000- 
volt- rating, paper-dielectric condensers could be utilized; 
savings in fact, may be made in the cost of all the ac- 
companying apparatus. 

20 Watts Output 
The 110 V., A.C. power pack, Fig. 2A, is incorporated 
in the amplifier chassis and requires two full-wave type 
82 mercury- vapor rectifiers for its operation, instead of the 
conventional use of a single rectifier tube. Amplifiers of 
common design incorporating the type 2A3 tube employ 

only one full- 
wave rectifier. 
Use of the here- 
tofore conv e n - 
tional "self-bias" 
on the type 2A3 
tubes would re- 
sult in a maxi- 
mum output of 
only 10 W. How- 
ever, by using 
"fixed bias," a 
maximum output 
of 15 watts is 
thereby available. 
At this point it 
may be well to 
call attention to 
the difference, be- 
tween these two 
methods of ampli- 
fier operation. 

A tube which is 
"self biased" de- 
pends for its con- 
trol-grid voltage 
upon the drop 
across a resistor in the plate-current return-circuit of a 
tube biased for class A operation. As long as the input 
circuit of the tube is not overloaded this voltage remains 
steady; however, it begins to fluctuate as soon as the point 
of overload is exceeded. A tube which is "fixed biased" 
also depends for its control-grid voltage upon the drop 
across a resistor in the plate-current return-circuit, but 
with the difference that the bias of the tube is fixed, re- 
gardless of signal strength. 

(In this connection the author calls attention to the 
article, "Constructing a 40 Watt, Class AAA, P. A. Ampli- 
fier," on p. 536 of the March, 1933, issue of Radio-Craft. 
The amplifier is designed around the "fixed bias" circuit, 
and the principle of operation is clearly described in the 
article, to which reference should be made. Note, particu- 
larly, that part of the power-handling ability of this 




Fig. A 

Front view of the Coast-ToCoast 20-watt amplifier showing the amplifier, special speakers, motor- 
generator unit, control box, and storage battery. 
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amplifier is due to the use of a separate source of energy 
for the control-grid bjas, in lieu of a resistor in the com- 
mon return circuit. It is this feature which accounts for 
an added 5 W. of power output in the "2 A3" job,) 

Our laboratories 4iave perfected the independent f< C" 
bias section (requiring its own, separate type 82 rectifier 
tube) of the A.C. power unit, Fig. 2A to furnish an abso- 
lutely stable potential of 65 V, as bias for the two type 
2A3 output tubes, thereby assuring the production of 20 \V> 
of undistorted power. 

This novel bias circuit arrangement requires a specially 
designed power transformer, P.T.. having two high voltage 
windings, one of 75-75 V. for tbe 44 C" bias, the other of 
335-335 V, for the main plate power supply. There are 
also provided two separate 2.5 V. filament windings for the 
type 82 rectifier tubes, as well as a 6,3 V, filament wind- 
ing for the A.F. amplifier tubes. 

Battery or A,C. Operation 

When this system is operated either from a storage bat- 
tery or from a 110 V, A.C. power pack, the filaments of 
the three type 37 and two type 2A3 tubes are lit by ap- 
proximately the same voltage, t.c, 6.3 V,; these filaments 
function with equal efficiency operating from either D.C, 
or A.C. However, since the type 2A3 tubes are of the 
2.5 V. filament variety, these two tubes must be wired 
in series (along with a special resistor R7, which chops 
the 6.3 A.C. or D.C. voltage to the necessary 5.0 V.), there- 
by distributing 2.5 V. D.C. or A.C. to the filament of each 
2A3 tube. All the type 37 tube filaments are connected 
in parallel and, along with the filament leads of the type 
2A3 tubes, are brought to two prongs on the current sup- 
ply plug, PI, on the rear of the amplifier chassis. The 
connections are shown at B in Fig. 2. 

The A.C. filament and D.C. plate voltages from the pow- 
er pack are brougnt to a special socket, S8, as shown at 
A in Fig. 2. Protruding from the rear of the amplifier 
chassis, as shown in Fig. B, is a 5-conductov cable and 
plug, PI, which is connected to the filament, "B" plus, 
"C" minus, and ground terminals within the amplifier. It 
follows, therefore, that PI is inserted into S8 when it is 
desired to operate this amplifier from 110 V., A.C. On 
the base of the motor-generator is fastened a 5-prong 
socket, S9, into which the same plug, Pi, is inserted when 
it is desired to operate this amplifier from a 6 V. storage 
battery; the external "C" bias battery of 65 V., connected 
to the correct prongs of S9 on the motor-generator, as 
shown at C in Fig. 2, is not required when the amplifier 
is operated on 110 V., A.C. 

It is suggested that a two-way polarized flush outlet 
be mounted (when used in an automobile) and connected 
to the car's storage battery; connect the input leads of 
the motor-generator to the corresponding polarized male 
plug. This affords neat and speedy connections in place of 
battery clips. The generator itself may be mounted any- 
where within the car or truck to suit your convenience; 
if desired, it may be set right alongside the amplifier, 

Motor-Generator "B" Unit 

Note that the generator section of the diminutive 32 W. 
motor-generator incorporated in this amplifier produces 100 
ma. at 320 V., D.C, with an input of only 6 V„ D.C, Do 
not confuse this device with rotary converters which pro- 
duce 110 V., A.C, and with operating power capacities 
limited by the D.C. input voltage. (As a rule, 6 V. input 
rotary converters of the latter type produce 65 W. at 
110 V„ A,C; at 12 V, input the output is 150 to 160 \V., at 
110 V., A.C. The latter connection imposes far too heavy 
a drain on two 6 V. storage batteries, and approximates 
18 to 22 A. at full load!) 

The D.C generator employed in this amplifier system 
consumes at full load only 9% A, from one 6 V. storage 
battery; however, if two 6 V. batteries are available and are 
connected in parallel, then a load of only 4% A. is imposed 
on each battery. This fact is mentioned for the benefit 
of those who intend to use the amplified system over long 
stretches of time. The motor-generator is of inexpensive 
(Continued on page 115) 
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Fig, B 

Rear view of the amplifier and accessories. The plug PI is inserted into S8 
for I 1 0 volt A. C. operation, and plugs into S9 for battery operation. In the 
latter connection the motor-generator is used; it is driven by the storage 

battery. 
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Under view of the amplifier. Condensers C2 to C6, inclusive, are located 
in one can, as shown in another photograph. All other parts are labeled 

clearly. 
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Fig. I 

Schematic circuit of the amplifier. The "C" bias for the two 2A3 tubes are 
obtained from a separate power unit to insure fixed bias when the input 
signal is large. The tone control is a single unit, and each of its fixed con- 
densers may have a capacity of approximately .001 *mf. 
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Fig, 2 

Detail drawings of the amplifier. At A, connections of the double power 
unit; at B, circuit showing the filament connections and those of plug PI; at 
C, connections of socket 59; and at D, connections of the special field 

windings. 
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THE BEGINNER'S POWER 
CRYSTAL SET- -WITH R. F. 



Another version of the ''breadboard 11 crystal set. A stage 
of radio-frequency amplification has been added ahead 
of the crystal detector and audio-frequency amplification 
system described in previous issues of RADIO-CRAFT. 



FRANCIS R. HARRIS 



STARTING with the .Tune issue of 
Radio-Craft we have been de- 
scribing a series of simple begin- 
ners' sets incorporating the 2 V. 
series of tubes and a crystal detector. 
These sets have been so designed as to 
constitute a sort of ascending series of 
difficulties, so that each one involves 
slightly more complicated problems in 
hook-up and demonstrates slightly more 
involved theory than the preceding lay- 
out. 

However, we have also kept in mind 
the fact that the average radio experi- 
menter's financial condition (if it can 
be dignified by so grandiose a title) 
is — shall we say — slightly strained? 
Hence, the outlay for parts has been 
kept down to the absolute minimum by 
so designing each circuit that it makes 
use of practically all the parts used in 
the one before, with just enough added 
to take care of the new features. The 
physical layout, too, has been kept 
practically identical in each case so 
that the work involved in the change- 
over is slight. If you are a beginner 
and have followed this series through, 
building each set in turn and getting it 
to function properly, you will find that, 
after building the set described this 
time, there will be very few parts left 
over (and I wouldn't worry too much 
about them because we'll find a way 
to use them shortly). Not only that, 
but your knowledge of radio theory 
and practice is vastly greater than be- 
fore, embracing the fundamentals of 
practically every type of simple re- 
ceiver circuit except the tube detector. 
The "superheterodyne" circuit is not 
considered here; maybe we'll take that 



up next. What say? 

Incidentally, a tip to those beginners 
who, for some reason, have not seen 
the previous articles. We would not 
advise trying to build this circuit with- 
out referring to the previous ones; 
otherwise, you will probably get into 
a jam. Get the two previous articles 
and follow them through carefully, 
building the sets as described. Do not 
try to hurry it, but get each job work- 
ing perfectly before changing over to 
the next. Then, when you do come to 
this one, you will be ready for it and 
will stand a better chance of success; 
and by the time you have finished we 
will have something else for you to 
worry about. 

Theory 

The audio amplifier design described 
last month (the type 32 and 33 tubes, 
capacitatively coupled) is about the 
best that can be done with the tubes 
available in the 2 V. line; and, hence, 
will be used intact in the present set. 
Since no improvement can be made 
here, the only other possibilities for 
boosting the signal strength are radio- 
frequency amplification, or regenera- 
tion. Regeneration as used last month 
is strictly limited if we are to retain 
tone quality, since it sharpens the tun- 
ing to such an extent, when used fo the 
limit, as to prevent the reception of 
the higher audio frequencies. It also 
has the further defect of causing radi- 
ation from the antenna at radio fre- 
quencies, which interferes with the 
reception on every radio set for blocks 
around. This form of interference is 
so serious that regenerative sets are 



forbidden by city ordinances in some 
localities. 

R.F, Amplification 
A single stage of radio- frequency 
amplification, on the other hand, will 
give just as muck gain, or build up the 
signal just as much, as regeneration 
pushed to the limit, and it will do it 
without causing radiation or affecting 
audio quality. 

Now, radio frequency, or "R.F." am- 
plification may be used in two forms: 
tuned, and untuned. The tuned circuit, 
such as our input circuit in the two 
previous layouts, is simply a combina- 
tion of a coil (or inductance) and a 
condenser (or capacitance) of such 
values that they offer an extremely 
high reactance (or resistance) to the 
flow of R.F. currents at a certain defi- 
nite frequency, and a very low re- 
actance to currents of any other fre- 
quency. The result of this is that a 
high voltage is built up across the cir- 
cuit at the frequency in question and 
practically none at other frequencies. 
Now, if we make the condenser vari- 
able we can shift the position of this 
point of high reactance over a rather 
broad band of frequencies — and we 
have a tuned circuit. 

Untuned R.F., on the other hand, 
simply consists of some form of react- 
ance, usually inductance, whose react- 
ance at the lowest frequency to be used 
is high enough to act as an effective 
"load" (the reactance, of course, in- 
creasing with the frequency). Un- 
tuned R.F. has the distinct advantage 
that it takes up but little space, re- 
quires no variable components and rc- 
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Fig I 

Schematic circuit of the receiver. See Fig. A for layout. 
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Fig. A 

Pictorial view of the beginner'* set; simplicity is the keynote. 



quires no service adjustment or pre- 
cise lining-up when originally built. 
It has, however, the disadvantage that 
the gain per stage (input "load," tube, 
and output "load") is considerably less 
than with tuned circuits; and the dif- 
ference in gain between the high and 
low end of the band is much greater. 

With these differences in mind we 
come to the conclusion that for our 
purpose — which is to get as effective a 
circuit as possible while still maintain- 
ing the greatest simplicity — we will 
stick to the original single tuned cir- 
cuit and dodge the difficulties of lining 
up two tuned circuits by using one 
untuned stage instead. 

Having thus decided, there are still 
two more questions open: just how, or 
in what order, we will arrange our 
tuned and untuned stages; and what 
type of tube we shall use for the added 
stage. 

In both our previous circuits we had 
the tuned stage feeding directly into 
the crystal detector. Is there any good 
reason why we should make a change in 
the present case? Well, let us see. 
We will refer again to the characteris- 
tics of a tuned circuit. 

The Tuned Circuit 

The tuned circuit is a very high im- 
pedance device and, in common with all 
other forms of electrical circuits, will 
work most effectively into a load 
equalling its own impedance; such is 
supplied by the grid circuit of a vacuum 
tube. If we put a low resistance across 
the tuned circuit, say several hundred 
ohms, we destroy its effectiveness en- 
tirely, it becomes very inefficient and, 
furthermore, broad in tuning, which ex- 
plains why crystal sets are noted for- 
th eir lack of selectivity since a crystal, 
having a resistance of a few hundred or, 
at most, a few thousand ohms, consti- 
tutes just such a low resistance load. 

This would seem to answer, suffi- 
ciently, the question as to where to put 
the tuned circuit in our case; but. there 



is another consideration which makes 
the case even stronger for putting the 
tuned circuit ahead of the first tube 
rather than ahead of the crystal. 

As was pointed out before, the un- 
tuned circuit shows little discrimina- 
tion as to what signal it will respond 
to. Everything within range, including 
all static and electrical 7ioise, is treated 
with equal favor. Hence, if this type 
of circuit is placed ahead of the first 
tube we will simply be amplifying all 
this collection of noise and making the 
job of the following tuned circuit just 
that much harder. And if this tuned 
circuit is working into a crystal and 
is, therefore, broad in tuning it doesn't 
require much imagination to see that 
such a procedure would be mighty poor 
practice. And one more point: with 
all this collection of signals being ap- 
plied at once to the grid of the first 
tube, it is quite possible to seriously 
overload it and cause the cfTect known 
as "cross modulation" or the "riding 
through" of a weaker signal on the 
back, as it were, of the stronger. If 
this occurs, no amount of tuning in 
later stages can get rid of the unde- 
sired signal. 

Selecting the Tube 

The remaining point, that of the type 
of tube to be used, is settled very sim- 
ply by the requirement that the set 
have some form of volume control. 
The type 34 tube is almost identical in 
all respects to the type 32, with the 
exception that it is a pentode having 
three grids: a control-grid, a screen- 
grid and a suppressor -grid, this last 
(as in the type 33 tube) being perma- 
nently connected inside the tube to the 
filament, as shown on the diagram. 

(Incidentally, the writer observes 
that the A.F. pentode, V2, in Fig. 1, 
page 36, of the July, 1933, issue of 
Radio-Craft, is shown without a sup- 
pressor-grid. However, as just stated, 
(Continued on page 116) 
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MR. RADIO BEGINNER: 
Have You Read These Radio Re- 
ceiver Construction Articles? 

"A Pocket Radio Set," December, 
1932, pg. 354, A unique crystal set 
contained In a headphone. 

"A Sensitive Crystal Set, ' December, 
1932, pg. 354. A selective and sen- 
sitive, tubeless, crystal receiver. 

"Building A l-Tube, Portable, Uni ver- 
sal-Current Set," January, 1933, pg. 
400. A duodiode-triode receiver 
which exemplifies the principle of 
universal A.C.-D.C. operation— with 
a few added "kinks" to interest the 
constructor. 

'A Super-Selective Crystal Receiver," 
January, 1933, pg. 419. Complete 
details for a band-selector suitable 
for use with a crystal detector are 
given; the constructor may adjust 
the selectivity to suit his "taste." 

"A Dynatron I -Tube Electric Set," Jan- 
uary, 1933, pg. 419. An experi- 
mental receiver which discloses sev- 
eral interesting ideas. 

"The Trautonium — A New Musical In- 
strument," March, 1933, pg, 523. A 
fundamental design of extreme sim- 
plicity. 

"An Improved Regenerative Circuit," 
March, 1933, pg. 546. A I -Tube 
radio set of exceedingly simple de- 
sign. 

"The Megadyne 'N f Receiver," April, 
1933, pg. 604. An easy-to-build 2- 
tube receiver; exceptional perform- 
ance is its feature. 

"A Super-Sensitive, All-Wave Crystal 
Set," May, 1933, pg. 680. An im- 
proved version of the "Sensitive 
Crystal Set" which was described 
in the December, 1932, issue, and 
which created a sensation. 

"A 110 V., D.C., 'Megadyne, 1 " May, 
1931, pg. 691. A circuit for the 
resident of districts powered by di- 
rect current. 

"How to Make the Beginner's Power Crystal 
Set," June, 1933, pg, 724. A 2-Tube set. 
Both tubes amplify the audio output of a 
crystal detector. 
"An Improved Power Crystal Set," July, 1933, 
pg. 36. Two tubes amplify the audio out- 
put of a crystal detector. The circuit in- 
corporates the fundamental features of big 
sets. "Crystal clear" loudspeaker operation 
from local stations is obtained. 
Many of these receiver designs have been 
"graduated" so that, as the beginner's know- 
edge increased, he would not experience any 
difficulty in building sets of slightly advanced 
design. Thus, the article, "The Beginner's 
Power Crystal Set— With R.F.," a 3-tube set 
design, incorporates most of the equipment 
specified in two previous articles, with the 
added feature of radio frequency amplifica- 
tion ahead of the crystal detector. Forthcom- 
ing issues of RADIO-CRAFT will describe 
some "hum dinger" sets; sorry we can't tip 
you off, "Young Timer," but just keep your 
eyes open, and tell your friends to help you 
watch for some amaiing and simple receivers 
which you can build in one night. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 



BERTRAM M. FREED 1 



TODAY, more than at any other 
time, the most serious and difficult 
problems encountered in radio 
servicing are those of an inter- 
mittent nature, amongst which are 
fading and irregular reception — com- 
plaints which may be due to a host of 
causes. With the new circuits, employ- 
ing automatic volume control and 
silent tuning, it is necessary that many 
bypass and coupling condensers be 
used for correct operation, as well as 
numerous resistors of the carbon 
variety, the writer having counted no 
less than twenty of each of these units 
in the average radio set. 

Only a short time was required to 
check the comparatively few fixed con- 
densers in receivers of two or three 
years ago for open circuits, the "dis- 
charge" method usually sufficing be- 
cause of the higher and non-critical 
capacities used. With the modern re- 
ceiver, however, the testing of fixed 
condensers has become more difficult 
and more important because of their 
position in the circuit. As a direct 
consequence, the capacity meter will 
soon take its place with the ohmmeter 



as a necessary adjunct to the equip- 
ment of every able Service Man. 

RCA Victor 75 

Several cases of fading on the RCA 
Victor model 75 receiver were reported 
recently. One receiver had been taken 
to the shop on two separate occasions 
for a complete check and life-test; but 
no amount of effort could reproduce 
the symptoms of sudden "cutting off" 
or lowering of volume and recovery, 
experienced in the customer's home- 
Only one fact was established. At 
very low volume, any change or break 
in the antenna was readily discerned, 
but with the volume control advanced, 
this variation in the antenna was not 
noticeable because of the A.V.C. 
action of the 55 tube, used in this 
model as combination second detector 
and A.V.C. 

Every condenser in the receiver cap- 
able of producing this effect was pains- 
takingly checked. It was found that 
even the removal of the screen or 
cathode bypass condensers in the R.F. 
and first-detector stages, to obtain the 
same condition occasioned by an open- 



WHAT THIS DEPARTMENT 
IS FOR 

If is conducted especially for 
the professional Service Man. In 
if will be found the most unusual 
troubles encountered in radio 
service work, written, in a prac- 
tical manner, by Service Men for 
you. 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kinks that 
may help your fellow workers? 
If so, let us have them. They will 
be paid for, upon publication, 
at regular space rates. 



circuited condenser, failed to produce 
the condition complained of; although 
ordinarily, an open-circuited unit in 
either of these circuits would cause a 
drop in volume. On the other hand, 
when either of the condensers connect- 
ed in the secondary return circuits of 
the first — detector or intermediate am- 
plifier were removed, the volume drop- 
ped considerably. 

Although, as in the case with carbon 
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Fig. I 

Schematic circuit of the RCA-Victor RE-80 receiver. Note that this receiver is different from the RCA model 80. 
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resistors, it is well known that condens- 
ers used in radio receivers often vary 
more or less from their rated capacity, 
experiments carried on from time to 
time indicate that condensers which 
had open-circuited intermittently, when 
measured with a capacity meter, would 
show a wide deviation from their rated 
value. It is true that the procedure of 
bridging the suspected unit with an- 
other of known value, used by many 
Service Men, is both speedy and effica- 
cious; but this method is only valuable 
when the condenser has open-circuited 
and remains in that condition at the 
moment of test. The capacity meter, 
however, has many times revealed the 
faulty condenser even though the re- 
ceiver is in operating condition. 

With this fact in mind, all .05-mf, 
units in the secondary return circuits 
of the R.F., first detector, and the in- 
termediate stages were checked, and 
the condenser in the first-detector cir- 
cuit was low, producing a reading of 
less than .01-mf. on the capacity meter. 
A new unit was installed, and the re- 
ceiver was returned after several days 
of life-test to the customer, who re- 
ported, after a few weeks, that recep- 
tion had not been marred by any fad- 
ing since the set had been returned 
to him. 

Other cases with the same complaint 
were treated similarly and a repair 
was affected by replacement of one or 
two of the three aforementioned con- 
densers. A reason for this perhaps 
peculiar condition is apparently in or- 
der; but the only explanation that can 
be advanced rests on the supposition 
that when a condenser intermittently 
open-circuits, it is the result of a poor 
contact or connection within the unit 
which sets up a high resistance at the 
point, so that when the capacity is 
checked, the true value is not obtained, 
but one that is lower because of the 
resistance. 

Making use of an old stunt described 
by the writer in the October, 1929 issue 
of Radio-Craft, several of these open- 
circuited condensers were flashed with 
high A.C. voltage. One or two com- 



pletely healed, but had a resulting 
lower capacity; some broke down, and 
others became permanently open-cir- 
cuited. 

RCA Victor 77 

An RCA Victor model 77 receiver 
was serviced recently, because of a 
rushing or "shushing" sound upon 
resonance, sometimes called resonance 
or station hiss. This hiss is usually 
experienced with receivers operating 
with insufficient or no antenna. In 
this case, as the aerial and lead were 
over 100 feet long, it seemed hardly 
possible that the trouble lay in this di- 
rection. However, breaks or defects 
in an antenna system were not improb- 
able, and after a complete socket 
analysis failed to reveal any complica- 
tions, a careful check was made, which 
finally terminated with the erection of 
an entire new aerial system to fore- 
stall all doubts on this score, but the 
noise was still present. 

Attention was then again turned to 
the receiver; the chassis was removed 
from the cabinet to facilitate free ac- 
cess to all component parts. Before a 
point-to-point resistance check was 
made — since this procedure necessarily 
involved the expenditure of no little 
time — the bypass condensers in the 
radio-frequency portion of the receiver 
were tested by bridging all units with 
.1-mf. condensers, this size being suf- 
ficient as the values used ranged from 
.05- to ,5-mf. When the condenser 
in the secondary return circuit of the 
intermediate- frequency stage, which is 
in the A.V.C. circuit, was shunted, the 
"shushing" resonance noise cleared up. 
Its value, when checked with the 
capacity meter, proved to be approxi- 
mately .008-mf. A new .05-mf. unit 
was installed and the job was done. 

On this 'same model, a frequent 
cause for complaint is noisy reception 
on the higher frequencies, especially 
when tuning from station to station. 
Due to the automatic volume control 
action, a fairly large input signal, be- 
cause of a long antenna, will cause a 
(Continued on }>age 109) 
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How the 
"Free Radio 
Inspection" 
Racket Works 

• 

The %c\ o*ner. lured by the offer 
of f ree radio inspection, calls in the 
repairman offering this type of 
service After examining the set 
the "gyp" repairman usually in- 
sists upon takmg the chassis with- 
him for a more thorough check-up 
with shop testing equipment 

Later the repairman telephones to 
inform the set owner that his radio 
needs extensive repairs, and that 
the cost will be ten to fifteen dol- 
lars. Actually the trouble may be 
so slight that only a new fuse is 
required! 

Another \ariation of this racke* 
is the door-to-door "free" service" 
man who tells you that your set 
needs new tubes. Beware. He 
may install your neighbor's old 
tubes, and "sell" yours to the next 
neighbor. 

Working from a private home, the 
Bureau has investigated a number of 
"free Inspection service men who 
were called in 1o check up a set 
which had already been tested and 
thoroughly serviced. The service, 
man went through his "routine" and 
suggested extensive repairs in addi- 
tion to new tubes which were not 
necessary 

This free service racket thrives due 
to the misconception of the cost fac- 
tors involved in radio repair work. 
Contrary :o popular opinion the 
service man derives most of his 
profit from his labor for this rea- 
son the legitimate radio service man 
makes a specified fixed charge for a 
Call, and a standard ch.irge for the 
various service operations. 

This 'free radio inspection" racket 
is one of many trade evils which 
must be combated in the interest of 
safeguarding the public anji protect* 
ing the legitimate businessman. The 
Better Business Bureau, through 
ceaseless investigation and prosecu- 
tion, is cariying on an aggressive 
campaign to protect you against loss 
from this type of fraud. You are 
invited to cooperate with the Bureau 
by reporting shady and dishonest 
trade practices. 

When In doubt remember the sloqan 
of the Better Business Bureau: ' Be- 
fore You Invest — Investigate." 

BETTER 
BUSINESS 
BUREAU 

OF SAN FRANCISCO 

IS STOCKTON IT. ^rfl*w JUlNr 21 TO 



A reproduction from an advertisement which ap- 
peared in a California newspaper. We have no ad- 
ditional comment to make, as the advertisement is 
self-explanatory. 



Fig. 2, left. 

Schematic of the neon tonebeam tuning indicator 
used in the Atwater Kent model 812 receiver. 
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Radio Service Data Sheet 



MAJESTIC CHASSIS MODELS 380 A.C. T.R.F., AND 400 A.C.-D.C. SUPERHETERODYNE 

(The model 380 chassis is used in receiver model 381 Pirate Chest; the 400, in receiver models 411 Deluxe Travel Super-Six and 413 Super- 
Six "Knockabout.") 



Model 380 

A feature of this set is the wide tuning 
range of 525 to 1,730 kc. which makes con- 
venient the reception of police ealls. Over- 
lapping of station signals may be corrected 
by reducing the length of the antenna. 
Otherwise, its length should be ahout 100 
to 150 ft.: use a ground connection, if con- 
venient. 

The new Majestic types G-57A-S and 
G-58A-S tubes are identical in all electrical 
respects to the types G-5?-S and G-5«-S ex- 
cept that their filament requires fi.3 V. in- 
stead of 2.5 V. As usual, the *S'" on Ma- 
jestic tubes designates "spray shield"; 
thus, to use ordinary, non-spray shield 
tubes may result in circuit oscillation. 
Tube operating voltages, at a line potential 
of 115 V.. and measured to ground, appear 
in the following tabulation. Filament A.C. po- 
tential of VI to V3 is 5.9 V.; V4 t 2.4 V. 
Tube Cath. S.-G. Heat. Plate 

Type Volts Volts Volts Volts 

VI 2.4 178 

V2 1.4 18.4 80 

V3 18.4 183. 171 

V4 285 350* 

*A.C. All other values are D.C. 
Following is the color code of P.T.: Pri- 
mary, stranded yellow; secondary* X, X, solid 
yellow; V4 fiL. black: V4 plate, red. 

To align the receiver circuits, set the dial 
so that the gauge mark below 1,500 kc. 
is in line with the pointer when the gang 
condenser is completely unmeshed. Align 
for maximum output at 1.500 kc. A model 
G-26-A reproducer is used in this set: its 
field coil has a resistance of 3.000 ohms. 
The primary of transformer T. measures 660 
ohms. 

This chassis has a sensitivity of 1.000 
microvolts-per-meter : the undietorted power 
output is .75-W.: power consumption, 35 W. 



Model 400 

Following are the operating voltages of 
the tubes in the model 400 chassis. The 
A.C.-D.C. filament voltage of VI to V3 is 
6.3 V.: V4, V5. 25 V.: the drop across V6 
is 4 6.1 V. The figures are for a line po- 
tential of 115 V.. A. C. The cathode volt- 
age of V2 will vary in accordance with the 
setting of the volume control. Rl. All 
readings are taken to "B" minus; adjust Rl 
for maximum volume. 



Tube 
Type 
VI 
V2 
V3 
V4 
V5 



Cath. 
Volts 
13 
3 
2 
16 
118 



S.-G. 

Volts 
105 
105 
18 
105 



Plate 
Volts 
105 
105 
18 
96 



If a resistance test of the circuits is 
made, note that the readings will vary ac- 
cording to the polarity of the test leads, 
due to the presence of electrolytic condensers. 
Use polarity giving the highest readings. 

Resistor R2 is rated at 5W, It shunts 
the filaments of V4 and V6 ; they consume 
only 300 ma., while tubes VI. V2, V3 and 
V6 reuuire 400 ma. 

A Majestic type G-26-C reproducer is 
used in this chassis: the field coil resist- 
ance is 2,600 ohms. Tube V6 is spray 
shielded in order to reduce the glow; how- 
ever, no connection is made to the shield. 

The sensitivity is 60 microvolts per meter, 
undistorted power output, .75-W. ; power 
consumption. 60 W. On A.C. reverse the 
line plug for least noisy operation. Also, 
connect a ground wire to the receiver : 
at the rear left side of the chassis a ter- 
minal is provided: only three chassis connec- 
tions are indicated >n the diagram. 

Note that the model 413 receiver should 
not be operated in its carrying case without 



first opening the back of the case to per- 
mit heat dissipation. 

To adjust the l.F. circuits set Rl for max- 
imum volume and tune for maximum Output 
with an l.F. of 456 kc. 

To align the R.F. circuits set Rl for 
maximum volume and resonate the circuits 
for maximum output of a 1.730 kc. signal. 

In some receivers resistor R3 has a value 
of 160 ohms, and R4. 2.500 ohms. The 
purpose of this change was to make VI 
oscillate more readily. U .the values, of these 
units are those indicated in the diagram it 
may be necessary to try two or three dif- 
ferent tubes in the position of VI, before 
a tube is found which will oscillate over the 
entire band. A change in the value of R3, 
R4. or both, should correct the fault. 

In some chnsses the value of C will be 
found to be .05-mf. However, if * service 
replacement becomes necessary use the value 
indicated in the diagram. 




Majestic model 411 A.C.-D.C. superheterodyne 




Oynamic 

DUCEft^ 



R anO 5w are ganged 

± * CHASSIS 



50,000 OHM MAMUAL 
VOLUME CONTROL 



GND. 




r 

.05- MF 



Majestic Mooel 380 4mr/mctj 



0.3-ME.G (€ACH) 



10 W. (ELEC.) 



HO V, 

A.C 



500 mmF 

OfcT.2. /RFC. .1-mF hS 
G-S7A 5 j / / 



OVKfAMiC RE PRODUCER- 

RECT 

j G-25Z-S 

voice **'- 





G-4&< 
BALLAST 
TUBE 
I F • 4 56 KC 



tlOV, AC 
OR. D C 



MAJESTIC 
MODEL 400 



94 



RADIO-CRAFT for AUGUST. 1933 



Radio Service Data Sheet 



96 



SILVER-MARSHALL MODEL Z- 1 3 ALL-WAVE 13-TUBE SUPERHETERODYNE 

The Z- 1 3 Round-the-World receiver incorporates automatic volume control, silent tuning control, beat-tuning oscil- 
ator, parallel type 56 driver tubes, push-pull type 59 A, F. output, tone control, and a diode second-detector. The 

wavelength range is 1 5 to 545 meters, in four steps.) 



Technicians and, particularly, Mr. Con- 
sumer, are acquainted with the tedious 
technique of short-wave tuning, as com- 
pared with the Operation at the * 'broadcast" 
wavelength range of 200 to 545 meters. It 
is to overcome this objection that the 
mode) Z-13 receiver was designed, in an ef- 
fort to popularize short-wave reception. A 
full-vision tuning dial, with color bands to 
correspond with the setting of the fre- 
quency-band selector switch, Sw.l to Sw.4, 
a ganged unit, gives accurate indication of 
the frequency to which the receiver is tuned. 
On each color band the position of police, 
television, aviation, amateur, and broadcast 
channels are marked. 

Instant location of even the weakest sta- 
tions is accomplished by means of an elec- 
tron-coupled heterodyne oscillator: this beat- 
tuning oscillator is designated in the dia- 
gram as VI 0. The action of this tube is 
Controlled by a pendant push-button, Sw.7. 

The use of a silent-tuning control circuit 
results in quite operation during the period 
of tuning from one station to another, but 
at the expense of sensitivity; therefore, 
switch Sw.5. a panel -operated unit, is pro- 
vided to control the operation of the silent- 
tuning tube. Vl2. 

Resistor Rl, a tapered manual volume 
control, 5,000 ohms: R2, tone control, log 
taper, 0.5-meg. : R3. 2 W., 3,000 ohms; 
R4. 0.23-meg. : R5. 60.000 ohms: R6, 11.000 
ohms; R7. R21. 0.1-meg. ; R8, R0, 0.5-meg. ; 
R10. 0.25-meg.; Rll, Rl4, 1 meg.; Rl2, 2 
meg.; Rl3. 0.3-meg.; Rl5, 6.000 ohms; RIG, 
8.000 ohms; R17. R18, R19, R20, 2,600, 
340, 1,840 and 5,750 ohms, respectively, wire 
wound; R22, 150 ohms. 

Condensers Cl. C4. C5. Cl5. .01-mf. : C2, 
.25-mf.; C3, C7. C8, C9. ,5-mf. ; C6. Cl4. 
0.1-mf. : C10, mica dielectric. .01-mf.; Cll. 
.15-mf.; C12, Cl9, mica dielectric. 100 mmf.; 
Cl3, .0-25-mf. ; Cl6, C32, mica dielectric, 
250 mmf.; C17. mica dielectric. 50 mmf., 
Cl8, C33. mica dielectric. .002-mf.; C20. 
dry electrolytic. 450 V.. 8 mf. : C21. dry 
electrolytic. 150 V.. 12 mf.; C22, .002-mf.; 
C23, mica-dielectric trimmer^, 20 to 65 mmf.; 
C24. mica-dielectric trimmer, 6 to 30 mmf.; 
C25. mica-dielectrtc trimmer. 25 to 65 mmf.; 
C26: C29. tuning condensers, 410 mmf.; 
C27. C30. trimmers; C28, mica dielectric, 
350 to 500 mmf.; C31, mica dielectric, 70 



to 125 mmf. 

Instead of operating voltage and current 
figures for the tubes in this receiver the 
following voltage figures, measured on a 
high-resistance meter, connected from chas- 
sis to the points indicated, are given. Point 
A. 250 V.: B. 100 V.; C, 5 V.: D. 150 to 
180 V. ; E, 3 V. : F. 3 V. : G. 60 V. : H. 18 
V.; I. 3 V.: .7, 40 V.; K. 47 V.: L. 100 V.; 
M, 250 V.; N. 250 V.; O. 250 V. 

In the center, directly below the tuning 
knob, is the switch controlling the silent 
tuning or quiet A.V.C. circuit. When this 
knob is turned to the left, or counter- 
clockwise, the S.T.C. circuit is in operation. 
Only the louder broadcast stations are now 
heard. When the tuning dial is rotated off 
the local station, the inter-carrier noise 
usually heard on A.V.C. -equipped receivers 
is muffled or entirely silent. Thus, the 
listener is not bothered with static and other 
spurious noises when only reception from 
the louder stations is desired. 

When distant broadcast or short-wave re- 
ception is desired, this switch should be 
turned to tbe right and the S.T.C. circuit 
will be inoperative. It is imperative that 
the switch be turned to this position for 
short wave reception, otherwise it is very 
possible to miss stations in tuning, due to 
the sharpness of tuning. 

The electron-coupled beat-oscillator is 
weak-coupled to the l.F. amplifier section 
of the receiver in such a way that when 
the pushbutton on the pendant cord is de- 
pressed the oscillator is connected in circuit. 
If any station carrier is crossed during the 
turning of the tuning dial while the os- 
cillator is in operation, there will be heard, 
from the reproducer, a musical note, or whis- 
tle, of varying pitch. When this note is 
tuned to the lowest possible pitch, "zero 




beat." the receiver will bo very closely ad- 
justed to the distant station signal and the 
pendant switch should be released. If the 
signal is that of a radiophone station, the 
voice or music will now be heard and only 
the slightest readjustment will be necessary 
to bring it in at its maximum volume. For 
code reception, continue to press button. 

The tuning dial should be operated very 
slowly when tuning for short-wave stations, 
particularly when in the green and purple 
bands, for the receiver is extremely selective 
and faint signals may be passed. 

This receiver is designed to be used on 
an antenna with a length of about 40 to 
100 ft. It is imperative that a good ground 
Connection be used with this receiver in 
order to obtain stable operation. 

The receiver is shipped with a kit of 
selected tubes. If it becomes necessary to 
replace tubes, carefully select the oscillator. 
Test two or three tubes until a type 56 
for V2 is found which will operate satis- 
factorily in the purple band. 

The model Z-13 receiver has a sensitivity 
of .45-microvolt-per-meter, a power output 
of C.9 W., and power consumption of 120 W. 

The first R.F. and oscillator input cir- 
cuits of this receiver are unusual. The 
antenna circuit includes three primaries in 
series: L2, L5, and L7 ; L2 feeds two sec- 
ondaries, Ll and L3, while primaries L5 
and L7 feed only one apiece. L4 and L6, 
respectively. The latter primary and sec- 
ondary are used for tuning in the 200 to 
550 meter band, and it is only in this range 
hat trimming condenser C27 is to be aligned; 
trimmers for each of the Other ranges are 
provided in shunt to the individual second- 
aries. Since the two gang tuning condenser 
has sections of equal capacity, a padding 
circuit is required; condenser C28 is the 
padding condenser for this circuit and is 
to be aligned at the highest wavelength to 
which the receiver will tune, or about 545 
meters. Since, at the shortest wavelength 
to which the receiver will tune the fre- 
quency tracking of the Oscillator tuning 
condenser is close to that of the signal- 
frequency tuning condenser, padding con- 
denser C28 is not reuuired on the first two 
short-wave bands and, therefore, is shorted 
out of the circuit by one of the sections, 
Sw.3, of the band-selector switch. 
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MODERNIZING 
THE MAJESTIC 15 



MORRIS LANDAU 



THE Majestic Model 15 receiver 
was presented to the public in 
August, 1931 and was a marvel 
of efficiency, at the time, for a 
set having only five tubes. The cir- 
cuit, as can be seen at Fig. 1, is a 
superheterodyne with the first tube 
acting as a combination oscillator and 
first detector. 

When the new tubes came out, the 
set was inspected to see if they could 
be used in this receiver. A type 58 
tube was inserted in the I.F. socket 
and a type 57 tube was used in the 
oscillator-detector socket. The 58 
made no noticeable change, but the 57 
nearly doubled the volume. 

While the changes were made on 
this midget, which sold for $44.50 in 
1931, the same changes can be made 
on all good screen-grid sets, and there 
is much profit to be made in remodel- 
ing them. The work may be done by 
any competent Service Man who knows 
the theory of design. A knowledge of 
radio theory is essential, inasmuch as 
the Service Man will be called upon 
to make many changes in the design of 
sets in order to work the new tubes at 
maximum efficiency. 

Remodelling the R.F. Section of the Set 
The first step in the reconstruction 
of the set is to chisel out the old five- 
prong sockets and insert six-prong 
sockets in their places. The suppres- 
sor grids are tied to the cathodes; and 
the plate, heater, and screen-grid 
leads connected to their respective lugs 
on the sockets. This operation is per- 
formed quite easily as the sockets fit 
right in place. 

The plate winding of the I.F. stage 
is untuned in the original version of 



Here is an article which tells you exactly what to do to 
modernize the famous Majestic 15. Tubes are replaced, 
connections are changed, and the receiver emerges as 
modern as possible. 



the set, and since the plate circuit of 
the 58 tube must have a high imped- 
ance in order to work the tube at high 
gain, a new second I.F. transformer is 
installed. In this new transformer the 
primary and secondary are tuned. An 
appreciable improvement can be no- 
ticed after this replacement. 

Before proceeding further, a word 
about the tubes is in order. The Ma- 
jestic company is now issuing all 
tubes, used in R.F. circuits, with a 
sprayed shield on their surfaces con- 
nected internally to the cathode. This 
method of shielding is very efficient 
and does away with the shield cans 
heretofore used. Other types of tubes 
can be used, but they must be shield- 
ed, which is a disadvantage in the 
small space available. 

The gain in the R.F. end of the set 
is now great enough to allow a reserve 
so that A.V.C. can be used. With this 
thought in mind, a type 55 duo-diode 
triode is installed in the second detec- 
tor socket and wired as a half- wave 
rectifier, the triode section biased by 
the diode rectifier. The circuit is the 
same as the one in the August, 1932 
issue of Radio-Craft. The triode grid 
lead is the one enclosed in a wire 
shield and brought to the tube through 
a small hole conveniently located on 
the side of the chassis near the detec- 
tor socket. This lead is connected to 
the junction of the two resistors, R6 
and R7 in Fig. 2, forming the diode 
load. The diode return lead is the 
green wire, coming from the I.F. 
transformer in the back of the set, and 
is connected to the chassis. Unsolder 
this lead and connect it to the diode 
load resistance, R6. The black wire 
from the first I.F. transformer is the 



grid return lead. This is connected to 
the diode load resistance, as shown in 
Fig. 2. The cathode lead of the 55 is 
brought out to one terminal of a jack, 
the other side of which is grounded. 
This jack is shunted by a switch Sw.2 
which is open for phono and closed for 
radio. 

In the original circuit the volume 
control is in the cathode lead of the 
I.F. stage and controls the grid bias 
of the I.F. tube. It is also part of 
the voltage divider that furnishes 
voltage to the screen grids. Since the 
sensitivity of the set changes with sig- 
nal strength, the volume control must 
be transferred to the audio end of the 
set. This procedure will be discussed 
later. 

The old volume control is removed 
from the set and R2, Fig, 2, is con- 
nected to ground through Rll. The 
voltage applied to the screen grids by 
the divider is now about 80 volts, which 
is quite sufficient. 

Although the 58, I.F. stage, is biased 
by the detector, provision must be 
made for a minimum bias with no sig- 
nal. This is provided by the resistor 
R5 in the cathode lead of the 58, which 
gives a voltage of about — 2 volts. 
The antenna lead, shown in Fig. 1 as 
connected to the volume control, is cut 
off, and the antenna is connected to 
the antenna coil alone. 

Revising the Audio Section 
The R. F. end of the circuit is now 
complete, so that we will now con- 
centrate on the set's audio channel. 
Although the R.F. input to the recti- 
fier is quite large, the output efficiency 
of the diode is so small that even the 
triode amplifier, enclosed in the same 
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Fig. I 

Schematic Circuit of the Majestic 15 before the change. 
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envelope, is insufficient to bring the 
output up to any reasonable volume. 
Another amplifier stage is needed to 
load up the power amplifier, A type 
56 is ample. The only place where a 
tube can be placed in this receiver is 
near the antenna coil, above the tone 
control. Two holes are drilled in the 
chassis and a 5 hole, sub-panel socket 
is mounted. The grid, heater, and ca- 
thode leads are connected to the socket 
through the hole in the condenser- 
gang mounting. The new volume con- 
trol is inserted in place of the old one 
and the grid is connected to the cen- 
ter lug through a .1-meg. resistor, RIO. 
One end of the volume control, R9, is 
grounded and the other end is con- 
nected to the coupling condenser C-10. 
The plate resistor of the 56 tube, R12, 
and the tubular coupling condenser, 
C12, are soldered together and the 
plate lead is soldered to the junction 
of the two. After this is done, the 
condenser and resistor are wrapped 
with tape. 

The two dry electrolytic filter con- 
densers are now dismounted and the 
resistor — condenser combination is in- 
serted in the upper edge of the chassis 
and held in place by a soldering lug 
conveniently placed there. The grid 
end of the condenser is now soldered 
to the grid leak (R13) lead and the 
resistor, R14, which connects to the 
grid of the type 47 output tube. 

The electrolytic condensers are put 
back and the B+ end of the plate re- 
sistor, R12, is soldered to their common 
positive lug. The cathode of the 56 is 
connected to the junction of R2 and 
Rll. The voltage drop across Rll 
furnishes the grid bias for the 56 audio 
stage; this drop is about 9 volts. Rll 
is bypassed by the .5-mf. condenser C2 
which formerly bypassed the second 
detector bias resistor. 

The power output stage is left in- 
tact except for the 1 mf. condenser, 
Cl5, which is used to operate an addi- 
tional loudspeaker. 



CHANGES TO BE MADE IN ORIGINAL SET 

f I J The first-detector — oscillator tube is replaced by a 57, resulting in a large in- 
crease in volume. 

(2) The I.F. tube is replaced by a 58 and the volume control is shifted from its 
cathode circuit, resulting in increased all-around performance. 

(3) The detector tube is removed and replaced by a 55, a duo-diode triode. 
Automatic volume control is added; this change makes the set really modern, 

(4) An additional audio stage is added to compensate for the slight decrease in 
volume caused by the A.V.C.; the volume is greater now than ever before. 

All of these changes are made on the original chassis; no "appendages" outside the 

cabinet are required. 



Aligning the Tuned Circuits 

The revision of the set is now com- 
pleted and all that remains is to align 
the tuned circuits. The alignment is 
done by inserting a milliammeter in 
the cathode lead of the I.F. tube. The 
meter should read about 10 ma, with 
no signal, the combined plate and 
screen currents of this tube. Now, 
tune in a local station and line up the 
trimming condensers for minimum 
reading on the meter. This method 
of aligning A.V.C. circuits is very ac- 
curate and prevents the presence of 
double peaks which occur when each 
I.F, transformer is tuned to a slightly 
different frequency. (When this lat- 
ter condition is present, the needle will 
kick back for each peak.) The set 
should be aligned so that there is a 
single peak and the rate of needle 
movement is the same on both sides 
of the channel. After alignment, the 
meter is disconnected and the cathode 
connected as before. The meter can 
be left in the circuit and used as a 
resonance meter if so desired. 

The meter is not necessary, how- 
ever, as the set has seven tuned cir- 
cuits and is very sharp. On locals, for 
instance, the meter registers .5-miIli- 
ampere at resonance, and the maxi- 
mum current of 10 mills at 10 kilo- 
cycles off resonance on either side. 



Description of the Cabinet 
The writer's set has three switches 
and two jacks on the side of the radio 
cabinet: Sw. 1 shuts off the power, 
S\v, 2 switches from phono to radio and 
Sw. 3 is in the voice coil lead and shuts 
off the loudspeaker. Jack Jl is the 
phono jack and J 2 is used for an ad- 
ditional loudspeaker or for a cutting 
head when making home recordings. 
Phonograph connection is made when 
the plug is inserted in Jl and Sw. 2 
opened. The resistance of the pickup 
coil in series with the cathode causes 
a voltage drop which biases the diode 
plates and stops rectification. The 
triode grid is also biased by this same 
action. The secondary of a micro- 
phone-phono transformer can be sub- 
stituted for the pickup coil when a low 
impedance pickup is used. 

As the set is now, it may be used to 
play records, make recordings, act as 
a public-address system where the 
power output of 2.5 watts is sufficient, 
and act as a modulator for a low-power 
transmitter. It may also be used as a 
one-way communication system in an 
office. 

The volume control, R9, is a .25-meg. 
potentiometer used as the grid leak of 
the 56 audio stage. This method of 
volume control is very smooth. The 
same control is used for both radio and 
phonograph. The .1-meg. resistors in 
(Continued vn pa ye 108) 




Fig. 2 

Schematic circuit of the Majestic 15 after the change. 
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BROADCAST STATIONS OF THE U. S. 

A list of all the broadcast stations in the U. 5. as licensed by the Federal Radio Commission and brought up to date to May I. 1933. 
Abbreviations: T, location of transmitter; C. P., construction permit authorized; LS, power until local sunset. 



Call 
Letters 



K ABC 

KALE 

K ARK 

KASA 

KBPS 

KBTM 

KCMC 

KCRC 

KCRJ 

KDB 

KOFN 

KDKA 

KDLR 

KOYL 

KECA 

KELW 

KERN 

KEX 

KFAB 

KFAC 

KFBB 

KFBI 

KFBK 
KFBL 
KFDM 
KFDY 
KFEL 

KFEQ 
KFGQ 
KFH 
KFI 

KFIO 

KFIZ 

KFJB 

KFJ] 

KFJM 

KFJR 

KFJZ 

KFKA 

KFKU 

KFKX 

KYW 

KFLV 

KFLX 

KFNF 

KFOR 

KFOX 

KFPL 

KFPM 

KFPW 

KFPY 

KFQD 

KFRC 

KFRU 

KFSD 

KFSG 

KFUO 

KFVO 

KFVS 

KFWB 

KFWF 

KFW1 

KFXO 

KFXF 

KFXJ 

KFXM 

KFXR 

KFYO 

KFYR 

KGA 

KGAR 

KGB 

KGBU 

KGBX 

KGBI 

KGCA 

KGCR 

KGCU 

KGCX 

KGDA 

KGDE 

KGDM 



San Antonio, Tex 

Portland, Ore 

Little Hock, Ark 

Elk City, Okla 

Portland, Ore 

Paragould, Ark 

Texarkana, Ark 

Endid, Okla 

Jerome, Ariz 

Santa Barbara, Calif. . 

Casper, Wyo 

Pittsburgh, l*a 

T-Sttxonburg 

Devils Lake, N. D. . . . 
Salt Lake City, Utah.. 

Los Angeles, Calif 

Burbank, Calif 

Bakersficld, Calif 

Portland, Ore 

Lincoln. Nebr 

Los Angeles. Calif 

Great Falls, Mont 

Abilene. Katis 

T-Milford 

Sacramento, Calif 

Everett, Wash 

Beaumout, Texas 

Brookings. S. D 

Denver, Colo 

T-Edgewatcr 

St- Joseph. Mo 

Boone. Iowa 

Wichita. Kans 

Los Angeles. Calif 

T-Bucna Park 

Spokane, Wash 

Fond du Lac. Wis 

Marehalltown. Iowa.. 
Klamath Fa Ik Ore... 
Grand Forks, N. D. . . 

Portland, Ore 

Fort Worth, Tex 

Greeley. Colo 

Lawrence. Kan 

T-Tonganoxlc 

(Sec KYW-KFKX).. 

Rockford, III , 

Galveston, Tex 

Shenandoah, Iowa 

Lincoln, Ncbr 

Long Beach, Calif... 

Dublin, Tex 

Greenville, Tex 

Ft. Smith, Ark 

Spokane, Wash 

Anchorage. Alaska... 
San Francisco, Calif.. 

Columbia, Mo 

San Diego, Calif 

Los Angeles, Calif. . . 

Clayton. Mo 

Ix» Angeles. Calif. . . 
Cape Girariieau, Mo. 
Holly wood-, Calif,... 

St. Louis. Mo 

San Francisco, Calif. . 

Nam pa, Idaho 

Denver, Colo 

Grand Junction. Colo 
San Bernardino, Calif 
Oklahoma City, Okla. 

Lubbock, Texas 

Bismarck, N. D 

Spokane. Wash 

Tucson, Ariz , 

San Diego, Calif 

Ketchikan, Alaska. . . 

Springfield, Mo 

York, Nebr 

Decorah, Iowa 

Watertown. S. D 

Mandan, N. D 

Wolf Point, Mont. .. 

Mitchell. & D 

Fergus Falls. Minn . . 
Stockton. Calif 



Wave- 



Power 
(watts 


Frcq. 

kc. 


length 

(mclers) 


Call 
Letters 


100 


1420 


211.3 


KGDY 


500 


1300 


230.8 


KDEK 


250 


890 


337.1 


KGER 


100 


1210 


247.9 


KGEZ 


100 


1420 


211.3 


KGFF 


100 


1200 250 


KGFG 


100 


14201 211.3 


KGFI 


100 


1370 


219 


KGFJ 


100 


1310 


229 


KGFK 


100 


1500 


200 


KGFL 


500 


1440 


208.3 




50k w 


two 


306 


KGFW 








KGFX 


100 


1210 


247.9 


KGGC 


lkw 


1290 


232.6 


KGGF 


lkw 


1430 


209.8 




500 


780 


385 




100 


1200 


250 


KG G M 


5kw 


1180 


254.2 


KGHF 


5k w 


770 


390 


KGH1 


lkw 


1300 


230.8 


KGHL 


lkw 


1280 


234.4 


KGIR 


5k w 


1050 


285.7 


KGIW 








KGIX 


100 


1310 


229 


KG1Z 


50 


1370 


219 


KGKB 


500 


500 


536 


KGKL 


lkw 


550 


545 


KGKO 


500 


920 


326 


KGKX 


2Ukw 


680 


441 


KGKY 


100 


1310 


229 


KGMB 


lkw 


1300 


230. S 


KGNF 


50kw 


640 


469 


KGNO 








KGO 


100 


1120 


267.9 




100 


1420 


211.3 


KGRS 


100 


1200 


250 


KGU 


100 


1210 


247.9 


KGVO 


100 


1370 


219 


KG W 


500 


1300 


230.8 




100 


1370 


219 


KG Y 


500 


880 


341 


KHJ 


500 


1220 


245.9 


KHQ 








KICA 








KICK 








KID 


500 


1410 


212.8 


KIDO 


100 


1370 


219 


KIOW 


500 


890 


337 


KIEM 


100 


1210 


247.9 


KIEV 


lkw 


1250 


240 


K1FH 


100 


1310 


229 


KIT 


15 


1310 


229 


KJBS 


100 


1210 


247.9 


KJR 


lkw 


1340 


223.9 


KLCN 


250 


1230 


243.9 


KLO 


lkw 


610 


492 


KLPM 


500 


630 


476 


KLRA 


lkw 


600 


500 


KLS 


500 


1120 


267.9 


KLX 


500 


550 


545 


KLZ 


250 


1000 


300 


KMA 


100 


1210 


247.9 


KM AC 


lkw 


9.50 


316 


KMBC 


100 


1200 


250 




500 


930 


323 


K M ED 


100 


1200 


250 


KM J 


500 


920 


326 


KM LB 


100 


1200 


250 


KMMJ 


100 


1210 


247.9 


K MO 


100 


1310 


229 


KMOX 


100 


1310 


229 


KMPC 


lkw 


550 


545 


KMTR 


5kw 


1470 


201.1 


KNOW 


100 


1370 


219 


KNX 


lkw 


1330 


225.6 


KOA 


500 


900 


333 


KOAC 


100 


1310 


229 


KOB 


500 


930 


323 


KOCW 


100 


1270 


236.2 


KOH 


100 


1210 


247.9 


KOIL 


250 


1240 


241.9 


KOIN 


100 


1310 


229 


KOL 


100 


1370 


219 


KOMA 


100 


1200 


250 


KOMO 


250 


1100 


272.7 


KONO 



Huron, S. D 

Yuma, Colo 

Long Beach, Calif. . . . 

Kalispcll, Mont 

Shawnee, Okla 

Oklahoma City, Okla.. 
Corpus Christi , Tex. . . 

IxK Angeles, Calif 

Moorhead. Minn 

Raton, N. Mex 

C. P. Koswell 

Kearney. Ncbr 

Pierre, S. D 

San Francisco. Calif... 

Coffcyville, Kans 

T. South Coffeyvillc, 

Okla 

Albuquerque, N. M.. . 

Pueblo, Colo 

Little Rock, Ark 

Billings. Mont 

Butte, Mont 

Trinidad, Colo 

Las Vegas. Nev 

Grant City, Mo 

Tyler, Tex 

San Angelo. Tex 

Wichita Falls, Tex... 

Sandpoint, Idaho 

C. P. Lcwiston 

ScottsblufT, Nebr 

Honolulu, Hawaii 

North Platte, Nebr. . . 

Dodge City, Kans 

San Francisco, Calif. . . 
T-Oakland 

Amarillo. Tex 

Honolulu, Hawaii 

Missoula. Mont 

Portland, Me 

T-Faloma 

Olympia, Wash 

Los Angeles, Calif 

Spokane. Wash 

Clovis, N. M 

Red Oak, Iowa 

Idaho Falls, Idaho.... 

Boise, Idaho 

Lamar, Colo , 

Eureka, Calif 

G lends Ic, Calif 

Juneau, Alaska 

Yak trim. Wash 

San Francisco, Calif.. 

Seattle, Wash 

Blytheville, Ark 

Ogdcu. Utah 

Minot. N. D 

Little liock. Ark 

Oakland. Calif 

Oakland. Calif 

Dtsnver, Colo. 

Shenandoah, Iowa.. . 
San Antonio. Texas. 

Kansas City. Mo 

T- Independence 

Medforcl. Ore 

Fresno, Calif 

Monroe. La 

Clay Center, Neb. . . 

Tacoma, Wash 

St. Louis. Mo 

Beverly Hills. Calif. 
Los Angeles. Calif. . . 

Austin, Tex 

Los Angeles, Calif. . . 

Denver, Colo 

Corvallis. Ore 

Albuquerque. N. M . 

Cbickasha, Okla 

Reno, Nev 

Councils Bluffs, Iowa 

Portland. Ore 

Seattle, Wash 

Oklahoma City. Okla. 

Seattle, Wash 

San Antonio. Tex 







Wave- 




Power 


Frcq. 


length 


Call 


(watts) 


kc. 


(mclers) 


Letters 


250 


1340 


223.9 


KOOS 


100 


1200 


250 


KORE 


lkw 


1360 


220.0 


KOY 


100 


1310 


229 


KPCB 


100 


1420 


211.3 


KPJM 


100 


1370 


219 


KPO 


100 


1500 


200 




100 


1200 


250 


KPOF 


100 


1500 


200 


KPPC 


50 


1370 


219 . 


KPQ 
KPRC 


ion 

IUU 


1310 


229 




OAA 


6301 476 


K QV 


inn 


1420 


211.3 


K Q W 


E AA 

ouu 


1010 


297 


KRE 
a ova 

KRGV 


oca 


1230 


243.9 


If D If fl 


O.-A 

JoU 


1320 


227.3 


vol n 


ion 
IUU 


1200 


250 


KRMO 


lkw 


950 


316 


KRO W 


500 


1360 


220.6 




100 


1420 


211.3 


KRSC 


100 


1420 


211.3 


KSAC 


100 


1500 


200 


KSC J 


100 


1500 


200 


KSD 


100 


1370 


219 


KSE1 


250 


570 


526 


KSL 


100 


1420 


211.3 


KSO 


100 


1500 


200 


KSOO 


250 


1320 


227.3 


KSTP 


500 


1430 


209.8 




250 


1310 


223.9 


KTAB 


71/1. _ 


790 


380 


KTAR 


lkw 


1410 


212. S 


KTAT 




750 


400 




100 


1200 


250 


If TDC 


lkw 


620 


484 


if Tr l 
MM 

If TUt 


100 


1210 


247.9 




lkw 


900 


333 


KTM 


lkw 


59t) 


509 




100 


1370 


219 


KTRH 


100 


1420 


211.3 


KTSA 


250 


1320 


227.3 


KTSM 


lkw 


1350 


222.2 


KTW 


100 


1420 


211.3 


if 11 1 


100 


1210 


217.9 


KU M A 


100 


850 


353 


KUO A 


100 


1310 


329 


KU SD 


100 


1310 229 


KVI 


100 


1070 


280.4 




5k w 


970 


309 




100 


1290 


232.6 


K VD A 


500 


1400 214.3 


K VOO 


250 


1240 


, 241.9 


K VOR 


lkw 


13901 215.8 




250 


1440 


208.3 


KWCR 


lk\p 


880 


341 


If UfC A 


lkw 


5001 536 


K WG 


500 


930 


323 




IUU 


1370 


219 


KWK 


lkw 


950 


310 


KWKC 


100 


1310 




K WKH 


500 


580 


517 




100 


1200 


250 


KWLC 


lkw 


740 


405 


KWSC 


250 


1330 


225.6 


KWWG 


50kw 


1090 


275.2 


KXA 


500 


710 


423 


KXL 


500 


570 


526 


KXO 


100 


1500 


200 


KXRO 


25kw 


105C 


285.7 


KXYZ 


12>£kw 


830 


361 


KYA 


lkw 


550 


545 


KYW 


lOkw 


1180 254.2 


KFKX 


250 


1400! 214.3 


WAAB 


500 


1380 


217.4 




lkw 


1260 


I 238.1 


WAAF 


lkw 
lkw 


940 319 
1270] 236.2 


WAAM 
WAAT 


5kw 


1480 202.7 


lkw 


920; 326 


WAAW 


100 


1370f 219 


WABC- 



Location 



Marshfield, Ore 

Eugene, Ore 

Phoenix, Arte 

Seattle, Wash 

Prcscott. Ariz 

San Francisco, Calif. . . 
T-Near Belmont 

Denver, Colo 

Pasadena, Calif 

Wena tehee. Wash. . . . 

Houston. Tex 

T-Sugarland 

Pittsburgh, Pa 

San .Jose, Calif 

Berkeley, Calif 

Santa Ana, Calif 

liar I in gen. Tex 

\jc*A Angeles, Calif 

Dallas, Tex 

Shrcveport, La 

Oakland, Calif 

T- Richmond 

Seattle, Wash 

Manhattan, Kans. . . . 

Sioux City, Iowa 

St. Louis, Mo 

Pocatello, Idaho 

Salt Lake City, Utah.. 
T-Saltalr 

Des Moines. Iowa 

Sioux Falls, S. D 

St. Paul. Mlon 

T-Radio Center 
San Francisco, Calif.. . 
T-Oakland 

Phoenix, Ariz 

Fort Worth. Tex 

T-BlrdviUe 

Shrevcport, La 

Twin Falls, Idaho 

Hot Springs National 

Park. Ark 

Los Angeles, Calif. 
T-Santa Monica 

Houston, Tex 

San Antonio, Tex.. 

El Paso. Tex 

Seattle, Wash 

Walla Walla, Wash 

Yuma, Ariz 

Fayetteville. Ark. . 

Vermillion. S. D 

Tacoma, Wash. 
T-Des Moines 
Seattle. Wash . . 
Tucson. Ariz . . . 
Tulsa, Okla.... 
Colorado Spgs., Colo.. 
Bellingham, Wash. . 
Cedar Rapids, Iowa. 

Shrevcport. La 

Stockton. Cal 

Portia ml, Ore 

St, Louis, Mo 

T-Kirkwood 
Kansas City. Mo... 

Shrevcport, La 

T- Ken non wood 

Decorah, Iowa 

Pullman. Wash 

Brownsville. Tex. . . 

Seattle, Wash 

Portland. Ore 

El C^ntro. Calif. . . . 
Aberdeen. Wash.... 

Houston. Tex 

San Francisco, Calif. 

Chicago. Ill 

T-B1oomiog<ialc Twsp. 

Boston. Mass 

T-Quincy 

Chicago. Ill 

Newark. N. J 

Jersey City, N. J. 

Omaha, Neb 

New York. N. Y. 



Power 
(watts 


Frcq. 
kc. 


Wave- 
length 
(meters) 


100 


1370 


219 


inn 

IUU 


1420 


211.3 


lkw-LS 


1390 


215.8 


inn 


650 


462 


f AA 
IUU 


1500 


200 


JKW 


cso 


441 


L/.r.OOKW 






500 


880 


341 


50 


1210 


247.9 


1 AOL-... 
1UUKW 


1500 


200 


lkw 


920 


326 


24k«-LS 






500 


1380 


217.4 


OUU 


1010 297 


100 


13701 219 


100 


1500 


200 


500 


1260 


238.1 


500 


1120 


267.9 


lOkw 


1040 


288.5 


100 


1310 


229 


500 


930 


323 


lkw-LS 






100 


1120 


267.9 


500 


580 


517 


lkw 


1330 


225.6 


500 


550 


545 


250 


900 


333 


50kw 


1130 


265.5 


100 


1370 


219 


2Hkw 


1110 


270.3 


25kw-LS 


1460 


205.5 


lkw 


560 


536 


500 


620 


484 


lkw 


1240 


241.9 


lkw 


1450 


206.9 


lkw-LS 


1240 


241.9 


lOkw 


1040 


288.5 


500 


780 


385 


lkw-LS 






500 


1120 


267.9 


lkw 


1290 


232.6 


100 


1310 


229 


lkw 


1220 


245.9 


100 


1370 


219 


100 


1420 


211.3 


lkw 


1260 


238.1 


500 


890 


337 


500 


570 


526 


100 


1370 


219 


500 


1260 


238.1 


5kw 


1140 


263.2 


lkw 


1270 


236.2 


100 


1200 


250 


100 


1420 


211.3 


100 


1210 


247.9 


100 


1200 


250 


500 


1060 


283 


lkw 


1350 


222.2 


100 


1370 


219 


lOkw 


850 


353 


100 


1270 


236.2 


lkw 


1220 


245.9 


500 


1260 


238.1 


250 


760 


395 


100 


1420 


211.3 


100 


1500 


200 


100 


1310 


229 


250 


1440 


208.3 


lkw 


1230 


243.9 


!0kw 


1020 


294.1 


500 


141C 


212.8 


500 


920 


320 


lkw 


1250 


240 


500 


940 


319 


500 


66C 


455 


60kw 


SOO 349 
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Call 
Letters 


Location 


Power 
(watts) 


Freq 
kc. 


Wave- 
* length 
I (meters 


WBOQ 


T- Wayne, N.J. 








WABI 


Bangor, Maine 


100 


12(X 


) 250 


WABO- 


(See WIIEC-WABO) 








WHEC 










WACO 


Waco, Tex 


lkw 


124( 


> 241.9 


WADC 


Tallmadge, Ohio. . . . 


lkw 


132( 


I 227.3 


W AG M 


Presque Isle, Maine.. . 


100 


142( 


> 211.3 


WAIU 


Columbus, Ohio 


500 


G4( 


> 469 


WALR 


Zanesvillc, Ohio 


100 


121C 


> 247.9 


WAMC 




100 


1420 211.3 


W A ML 


Laurel, Miss 


100 


1310 229 


WAPI 


Birmingham, Ala 


5k w 


1140 


263.2 


WARD 


Brooklyn. N. V 


500 


14(XJ 


214.3 


WASH 


Grand Rapids, Mich.. 


500 


127C 


236.2 


WAWZ 


Zarephath, N.J 


250 


I35(J 


222.2 


WAZL 


Hazel ton. Pa 


100 


1420 


211.3 


WBAA 


W. Lafayette, Ind 


500 


1400 


214.3 


W6AK 




lkw 


1430 


209.8 


WBAL 




lOkw 


1000 '283 




T-Pikevillc, Md. 








WBAP 


Fort Worth, Tex 


50kw 


800 


«, 




T-Grapevine 








WBAX 


Wilkes-Barre, Pa 


100 


1210 


247.9 




T-Plains Twp. 






WBBL 


Richmond. Va 


100 


1210 


247.9 


WBBM- 


Chicago, 111 


25kw 


770 


390 


WJBT 


T-Glen view- 








WBBR 


Brooklyn, N. Y 


lkw 


1300 


230.8 




T-Komrilfe 






WBBX 


New Orleans, La 


100 


1200 


250 


WBBZ 


Ponca City, Okia 


100 


1200 


250 


WBCM 


Bay City, Mich 


500 


1410 


212.8 




T- Hampton Twp. 






WBCN- 


(Sec WKNIl-WBCN). 








WENR 










WBEN 


Buffalo, N. Y 


lkw 


900 


333 




T- Martinsville 








WBEO 


Marquette, Mich 


100 


1310 


229 


WBHS 


Hunts ville. Ala 


100 


1200 


250 


WBIG 


Greens 1 wo, N. C 


500 


1440 


208.3 


WBIS- 


(See WNAC-WBIS) 






WNAC 










WBMS 


Hackcnsack, N. J 


250 


14501 206.9 


WBNX 


New York. NY 


250 


1350 222.2 


WBOQ. 


(See WABC-WBOQ) 








WABC 










WBOW 


Terrc Haute, Iod 


100 


1310 


229 


WBRC 


Birmingham, Ala 


500 


930 


323 


WBRE 


Wilkcs-Barre, Pa 


100 


1310 


229 


WBSO 


Needhnm.Mnss 


500 


920j 326 


WBT 


Charlotte, N. C 


25kw 


1080 


277.8 


WBTM 


Danville, Va 


100 


1370 219 


WBZ 


Boston, Mass 


25k w 


990 


303 




T-Millis Twp. 








WBZA 


Boston, Mass 


lkw 


990 


303 




T-Eaat Springfield 








WCAC 


Storrs, Conn 


250 


COO 


500 


WCAD 


Canton, N. V 


500 


12201 245.9 


WCAE 


Pittsburgh, Pa 


lkw 


1220 


245.9 


WCAH 




500 


1430 


209.8 


WCAJ 


Lincoln. Neb 


500 


590 


509 


WCAL 


Northficd, Minn 


lkw 


1250 


210 


WCAM 


Camden, N. J 


500 


1280 


234.4 


WCAO 


Baltimore, Md 


250 


GOO 


500 


WCAP 


Asbury Park, N. J 


500 


1280 


231.4 




T-Whitesvillc 








WCAT 


Rapid Ciiv, S. D 


100 


1200 


250 


WCAU 


Philadelphia, Pa 


50k w 


1170 


256.4 




T-Ncwton, Square Co. 






WCAX 


Burlington, Vt 


100 


1200 


250 


WCAZ 


Carthage. Ill 


50 


1070 


280.4 


WCBA 


A lien town, Pa 


250 


1440 


208.3 


WCBD 


Zion, ill 


5kw 


1080 


277.8 


WCBM 




100 


1370 


219 


WCBS 


Springfielrl. Ill 


100 


1210 


247.9 


WCCO 


Minneapolis. Minn. . . 


50kw 


810 


370 




T-Anoka 








WCDA 


New York. N. Y 


250 


1350 


222.2 




T-Cliffside, N. J. 




» 




WCFL 


Chicago, IU 




970 


309 


WCKY 


Covington, Ky 


5kw 


1490 


201.3 




T-Cresccnt Springs 








WCLO 


Jancsvillc, Wis 


100 


1200 


250 


WCLS 


Jolicts IU 


100 


1310 


229 


WCOA 


Pcnsacola, Fla 


500 


1340 


223.9 


WCOC 


M end Ltn, Miss 


500 


880 


341 


WCOO 




100 


1200 


250 


WCRW 


Chicago, III 


100 


1210 


247.9 


WCSC 


Charleston, S. C 


500 


1360 


220.6 


WCSH 


Portland. Me 


lkw 


940 


319 




T-Scarboro 


2Hkw-LS 






WDAE 




lkw 


1220 


245.9 


WOAF 


Kansas City, Mo. . . . 


lkw 


610 


492 


WOAG 


Amarillo, Tex 


lkw 


1410 


212.8 


WDAH 


El Paso. Tex 


100 


1310 


229 


WOAS 


Philadelphia, Pa 


100 


1370 


219 


WOAY 


Fargo. N. D 


lkw 


940 


319 




HWcflt Fargo 









Call 




i 




Wave 


Location 




Fr **- lenath 


Letters 




(watts) 


kc 


(meters) 


WDBJ 


Roanoke, Va 


250 


93( 


) 323 


WDBO 


Orlando. Fla 


250 


58( 


) 517 


WDEL 


Wilmington, Del. . . . 


250 


1121 


) 267.9 


WDEV 


WatcrlMiry. Vt 


500 


55( 


I 545 


WDGY 


Minneapolis, Minn. . . 


lkw 


ll80i 254.2 


WOOD 


Chattanooga, Tenn. . . 


lkw 


128C 234.4 




T-Brainerd 


2V£kw-LS 






WDRC 


Hartford. Conn 


500 


1330 


225.6 




T-Bloomfield 








WDSU 


New Orleans, La 


lkw 


1250 


240 




T-Gretna 








WDZ 


Tuscola. HI 


100 


107C 


280.4 


WEAF 


Ne« York, X. Y 


50kw 


660 


455 




T-Ikllroore 








WEAN 


Providence, R. I 


250 


780 


385 


WEAO 


Columbus. Ohio 


750 


570 


526 


WEBC 


Superior, Wis 


lkw 


1290 


232.6 


WEBQ 


Harrisburg, 111 


100 


1210 


247.9 


WEBR 


Buffalo, X. Y 


100 


1310 


229 


WEDC 


Chicago, III 


100 


1210 


247.9 


WEE1 


Boston, Mass 


lkw 


590 


509 




T- Weymouth 








WEEU 




lkw 


830 


361 


WEHC 




500 


1350 


222.2 


WEHS 


Cicero. Ill 


100 


1420 


211.3 


WELL 


Battle Creek. Mich. . . 


50 


1420 


211.3 


WENC 


Americas, Ga 


100 


1420 


211.3 


WENR- 


Chicago, HI 


50kw 


870 


345 


WBCN 


T- Downers Grove 








WEPS- 


(See WOKC-N EPS) 








WORC 










WERE 


Eric. Pa 


100 


1420 


211.3 


WESG 


Elmira. N. Y 


lkw 


1040 


288.5 




T-Ithaca 








WEVD 


New York, N. Y 


500 


1300 


230.8 




T-Brooklyn 








WEW 


St. Louis* Mo 


lkw 


760 


395 


WEXL 


Royal Oak. Mich 


50 


1310 


229 


WFAA 


Dallas, Tex 


50kw 


800 


375 




T-Grapevine 








WFAB 


New York, N. Y 


lkw 


1300 


230.8 




T-Carlstadt. N.J. 








WFAM 


South Bend. Ind 


100 


1200 


250 


WFAS 


White Plains. N. Y . . . 


100 


1210 


247.9 


WFBC 


Greenville, S. C , 


250-LS 


1200 


250 


WFBE 


Cincinnati, Ohio 


100 


1200 


250 


WFBG 


Altoona, Pa 


100 


1310 


229 


WFBL 


Syracuse, N. V 


lkw 


1360 


220.6 




T-Col lamer 


24kw-LS 






WFBM 




lkw 


1230 


243.9 


WFBR 


Baltimore, Md 


500 


1270 236.2 


WFDF 




100 


1310 


229 


WFDV 


Home, Ga 


too 


1500 


200 


WFEA 


Manchester, N. 11 


500 


1430 


209.8 


WFI 


Philadelphia, Pa 


500 


560 


536 


WF1W 


Hopkins ville, Ky 


lkw 


940 


319 


WFLA- 


Clearwater, Fla 


250 


620 


484 


WSUN 










WGAL 


Lancaster, Pa 


100 


1310 


229 


WGAR 


Cleveland, Ohio 


500 


1450 


206.9 




T-Cuyahuga Heights 


Ikw-LS 






WGBB 


Freeport, N. Y 


100 


1210 


247.9 


WGBC 


(See WNBR-WGBC) 








WNBR 










WGBF 




500 


630 


476 


WGBI 


Scranton, Pa 


250 


880 


341 


WGCM 


Mississippi City, Miss. 


100 


1210 


247.9 


WGCP 


Newark. N.J 


250 


1250 


240 


WGE5 


Chicago, III 


500 


1360 


220.6 


WGH 


Newport News. Va . . . 


100 


1310 


229 


WGL 


Ft. Wayne, Ind 


100 


1370 


219 


WGLC 


Glens Falls, N. Y 


50 


1370 


219 




CP. Hudson Falls 


C.P.IOO-LS 






WGMS 


(See WLB-WGMS) 








WLB 










WGN- 


Chicago, III 


25kw 


720 


417 


WLIB 


T-Elgin 








WGNY 


Chester Tifnsp., N. Y. 


50 


1210 


247.9 


WGR 


Buffalo, N. Y 


lkw 


550 


545 




T-Amherst Twp. 








WGST 




256 


890 


337 


WGY 


Schenectady, N. V 


50kw 


790 


380 




T-South Schenectady 








WHA 


Madison, Wis 


lkw 


910 


319 


W H AD 


Milwaukee, Wis 


250 


1120 


267.9 


WHAM 


Rochester, N. Y 


5kw 


1150 


260.9 




T- Victor Twp. 


CP. 25kw 






WHAS 


Louisville, Ky 


25kw 


820 


366 




T-Jcffersontown 








WHAT 


Philadelphia, Pa 


100 


1310 


229 


WHAZ 


Troy, N. Y 


500 


1300 


230.8 


WHB 


Kansas City, Mo 


500 


860 


349 




T-Nortb Kafisas City 








WHBC 




10 


1200 


250 


WHBD 


Mt. Orab. Ohio 


100 


1370 


219 


WHBF 


Hock Island, HI 


100 


1210| 247.9 


WHBL 


Sheboygan. Wis 


500 


1410 212.8 


WHBQ i 


Memphis, Tenn 


100 


13701 219 



Call 
Letters 


Location 


Power 

(watts 


Treq 
kc. 


Wave- 
length 

(meters) 


WHBU 


Anderson. Ind 


100 


1210 247.9 


WHBY 


Green Bay, Wis 


100 


1200 250 




T-Wcst De Pere 








WHDF 




100 


137( 


) 219 


WHDH 


Boston. Mass 


lkw 


83( 


) 361 




T-Saugus 








WHDL 


Tupper Lake, N Y... 


100 


142( 


> 211.3 


WHEB 


Portsmouth, N. H 


250 


74( 


1 405 




T-Xcwington 








WHEC- 


Rochester, N. Y 


500 


144( 


I 208.3 


WABO 










WHEF 


Kosciusko, Miss 


100 


I50C 


) 200 


WHET 




100 


12(0 


247.9 


WHFC 


Cicero. Ill 


100 


1420 


211.3 


WH1S 


BluefielJ W. Va 


250 


1410 


212.8 


WHK 


Cleveland, Ohio 


lkw 


1390 


215.8 




T-Sercn Hi lb 


2!*kw-LS 






WHN 


New York, N. Y 


250 


10IO 


297 


WHO 


Des Moines. Iowa. . . . 


5k w 


100( 


300 


WHOM 


Jersey City, N.J 


250 


1450 


j 206.9 


WHP 




500 


1430 


209.8 




T-Leinoyne 


lkw-LS 






WIAS 




100 


1310 


229 


WIBA 


Madison, Wis 


500 


1280 


234.4 


WIBG 


Glcnside, Pa 


25 


930 


| 323 




T-Elkins Park 








WIBM 


Jackson, Mich 


100 


1370 


219 


WIBO 


Chicago. Ill 


lkw 


560 


536 




T-Des Plaincs 


l^kw-LS 






WIBU 


Poynette, Wis 


100 


1210 


247.9 


WIBW 


Topeka. Kans 


lkw 


580 


517 


WIBX 


Lticji, N. Y 


100 


1200 


250 


WICC 


Bridgeport. Conn 


250 


600 


500 




T-Bridgefrort 


500- 1. S 






WIL 


St. Louis. Mo 


100 


1200 


250 


WILL 


Urbuna. Ill 


250 


890 


337 


W1LM 


Wilmington, Del.. . 


100 


1420 


211.3 




T-Edgc Moor 








WINS 


New York, N. Y 


500 


1180 


254.2 




T-Carlstadt, N. J. 








WIOO- 




lkw 


1300 


230.8 


WMBF 


T-Miami Bench 








WIP 


Philadelphia, Pa 


500 


610 


492 


WIS 


Columbia, S. C 


500 


1010 


297 


WISN 


Milwaukee, Wis 


250 


1120 


267.9 


WJAC 


Johnstown. Pa 


100 


1310 


229 


WJAG 


Norfolk, Nebr 


lkw 


1060 


283 


WJAR 


Providence, it. I 


250 


890 


337 


WJAS 


Pittsburgh, Pa 


lkw 


1290 


232.6 




T»No. Fayette. Twp. 


2^kw-LS 






WJAX 


Jacksonville, Fla 


lkw 


900 


333 


WJAY 


Cleveland. Ohio 


500 


610 


492 


WJBC 


Li Salle, 111 


100 


1200 


250 


WJBI 


Red Bank. N.J 


100 


1210 


247.9 


WJBK 


Detroit, Mich 


50 


1370 


219 




T-Higbland Park 








WJBL 


Decatur, 111 


100 


1200 


250 


WJBO 


New Orleans, La 


100 


1420 


211.3 




CP. Baton Rouge 








WJBT- 


(See \\ BBM-U JBT) 








WBBM 










WJBU 


Lewisburg. Pa 


100 


1210 


247.9 


WJBW 




100 


1200 


250 


WJBY 


Gadsden. Ala 


100 


1210 


247.9 


WJDX 


Jackson, Miss 


lkw 


1270 


236.2 


WJEJ 




100 


1210 


247.9 


WJEM 


Tupelo, Miss 


500 


990 


303 


WJEQ 


Williams port-, Pa 


100 


1370 


219 


WJJD 


Moosehcart, III 


20k w 


1130 


265.5 


WJKS 


Gary, Ind 


lkw 


1360 


220.6 


WJMS 




100 


1420 


211.3 


WJR 


Detroit, Mich. 


lOkw 


750 


400 




T-^ylvan Lake Village 








WJSV 


Alexandria, Va 


lOkw 


1460 


205.5 




T-Mt. Vernon Hilla 










CP. Near Alxnda., Va. 








WJTL 


Oglethorpe Univ., Ga . 


100 


1370 


219 




T- Atlanta 








WJW 


Akron, Ohio 


too 


1210 


247.9 


WJZ 


New York, N. Y 


30k w 


760 


395 




T-Bound Brook, N. J. 








WKAQ 


San Juan, P. R 


lkw 


1240 


241.9 


WKAR 


E. Lansing, Mich 


lkw 


1040 


288.5 


WKAV 


Laeonia, N. H 


100 


1310 


229 


WKBB 


Jolict, III 


100 


1310 


229 




CP. E. Dubuque 


CP. 1500 






WKBC 


Birmingham, Ala 


100 


1310 


229 


WKBF 


Indianapolis, Ind 


500 


1400 


214.3 




T-Clcrmont 










CP. T-Xr. Indianapolis 








WKBH 


La Crosse, Wis 


lkw 


1380 


217.4 


WKBI 


Cicero, 111 


100 


1420 


211-3 


WKBN 


Youngstown, Ohio. . 


500 


570 


526 


WKBV 


Conner* ville, Ind 


100 


1500 


200 


WKBW 


Buffalo. N. Y 


5kw 


1480 


202.7 




T-Amherst T*p. 








WKBZ 


Ludington. Mich. 


100 


1500 


200 


WKEU 




1U0 


1500 


200 
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Cad 


Location 


1 Power 


Freq. 


length 


Ltttort 




(watts) 


kc. 


(meters) 


WKFl 


Greenville, Miss 


100 


1210 247.9 


WKJC 


Lancaster, I*a 


100 


1200 200 


WKRC 


Cincinnati. Ohio 


500 


550} 545 


WKY 


Oklahoma City, Okla.. 


lkw 


900) 333 


WKZO 


Kalamazoo, Mich 


Ikw 


590? 500 


WLAC 


Nashville, Tcnn 


5kw 


1470 204.1 


WLAP 


Louisville, Ky 


too 


1200: 250 


WLB- 


Minneapolis, Minn.. 


lkw 


1250 


240 


WGMS 


T-St. Paul 








WLBC 




50 


1310 


229 


WLBF 


Kansas City. Kans. . . 


100 


142C 


211.3 


WL8L 


Stevens Point, Wis 


2^kw 


90G 


333 




T-Nr. Ellis 






WLBW 


Erie, Pa 


500 


1200 


238 1 




T-Summit Township 


lkw-LS 






WLBZ 


Bangor, Me 


500 


620 


484 


WLCI 


Ithaca N. Y 


50 


1210 


247 n 


WLEY 


Lexington, Mass 


100 


1370 


219 


WLIB 


(Sec WGN- WLIB) 








WGN 










WLIT 


Philadelphia, Pu 


500 


560 




WLOE 


Boston, Mass 


100 


1500 


200 




T-Chc!sca 


250- LS 






WLS 


Chicago, III 


50k w 


870 


315 




T-Downcrs Grove 








WLVA 


Lynchburg, Va 


100 


1370 


219 


WLW 




50k w 


700 


429 




T-Mason 








WLWL 


New York, N. Y 


5kw 


1100 


272.7 




T- Kearny, N. J. 








WMAC 


(See WSYK-WMAC) 








WSYR 










WMAL 


Washington, D. C. . 


250 


630 


476 


WMAQ 




5kw 


670 


448 




T- Addison 








WMAS 


Springfield, Mass 


100 


1420 


211.3 


WMAZ 




500 


1180 


254.2 


WMBC 


Detroit, Mich 


100 


U20 211.3 


WMBD 


Peoria, III 


500 


1440) 208.3 




T-Peoria Heights 


lkw-LS 






WMBF 


(See WIOEMVMBF* 








WIOD 










WMBG 


Richmond, Va 


100 


1210 


247.9 


WMBH 




100 


1420 


211.3 


WMBI 


Chicago, III 


5k w 


1080 


277.8 




T-Addwon 








WMBO 


Auburn, N. Y 


100 


1310 


229 


WMBQ 


Brooklyn. N. Y 


100 


1500 


200 


WMBR 


T^mpa, Fla 


100 


1370 


219 


WMC 




500 


780 


385 




T-Bartlctt 


lkw-LS 






WMCA 


New York. N. Y 


500 


570 526 




T-Flushing 








WMIL 


Brooklyn, N. Y 


100 


1.500 


200 


WMMN 


Fairmont, W. Va 


250 


8901 337 


WMPC 


Lancer, Mich 


100 


1500 


200 


WMSG 


New York, N. Y 


250 


1350 


222.2 


WMT 




500 


000 


500 


WNAC- 


Boston, Mass 


lkw 


1230 


243.9 


WBIS 


T-Quincy 








WNAD 


Norman. Ok la 


500 


101 0! 297 


WNAX 


Yankton, S. D 


2 Hkw-LS. 


570 


526 


WNBF 


Binghamton, N. Y 


100 


1500 


200 


WNBH 


New Bedford, Mass. . 


100 


1310 


229 




T-Fairhavcn 


250-LS 






WNBO 




100 


12001 250 


WNBR 


Memphis, Tenn 


500 


14301 209.8 


WGBC 










WNB 


Carbondalc, Pa 


10 


1200 


250 











Wave- 


Call 


Location 


Power 


Freq. 


length 


Letters 




(watts) 


kc. 


l( meters] 


WNBX 




250 


1260 


238.1 


WNBZ 


Saranac Lake. N. Y-.. 


50 


1290 


232.6 


WNOX 


Knoxville, Tcnn 


2kw-L.a 


560 


536 


WNYC 


New York. N. Y 


500 


570 


526 


WOAl 




50k w 


1190 


252.1 




T-Selma 








WOAN 


(See WREC-WOAN) 








WREC 








WOBU 


Charleston, \V. Va. . . . 


250 


580 


517 


woe 


Davenport. Iowa 


5kw 


1000 


300 


WOOL 


Jamestown, N. Y 


50 


1210 


247.9 


WOOA 


Pateraon, N. J 


lkw 


1250 


240 


WODX 




500 


1410 


212.8 




T-Spriughill 








WOI 




5k w 


6-10 


469 


WOKO 


Albany. N. Y 


500 


1440 


208.3 


WOL 


Washington. D. C. . . 


100 


1310 


229 


WOMT 


Manitowoc. Wis 


100 


1210 


247.9 


WOOD 


Grand Rapids, Mich.. 


500 


1270 


236.2 


WOPI 


Bristol, Tenn 


100 


1500 


200 


WOQ 


Kansas City, Mo. 


lkw 


1300 


230.8 


WOR 


Newark, N. J 


5k w 


710 


423 




T- Kearny 


CP. 50kw 






WORC- 




100 


1200 


250 


WEPS 


T- Auburn 








WORK 


York, Pa 


lkw 


1000 


300 




T-W. Manchester 








WOS 


Jefferson City. Mo.. . . 


500 


630 


476 


WOV 


New York. N. Y 


lkw 


1130 


265.5 




T-Secaucus, N. J. 








WOW 




lkw 


590 


509 


WOWO 


Ft. Wayne, lad 


10k w 


1160 


258.6 


WPAD 


Paducuh. Ky 


100 


1420 


211.3 


WPAP- 


(See WQAO-WP\P) 








WQAC 










WPAW- 


(See WPRO-WPAW) 








WPRO 










WPCC 




500 


500 


536 


WPCH 


New York, N. Y 


500 


810 


370 




T-Flushing 








WPEN 


Philadelphia, Pa 


100 


1.500 


200 


WPFB 


Hnttiesbui b , Miss. . 


100 


1370 


219 


WPG 


Atlantic City, N. J.... 


5kw 


1100 


272.7 


WPHR 


Petersburg, Va 


100 


1200 


250 




T-Ettrick 








WPOR- 


(Sec WTAR-WPOR) 








WTAR 










WPRO- 


Providence, R. 1 


100 


1210 


247.9 


WPAW 


T- Providence 








WPTF 


Raleigh, N. C 


lkw 


680 


441 


WQAM 


Miami, Fla 


lkw 


560 


536 


WQAN 




250 


880 


341 


WQAO- 


New York, N. Y 


250 


1010 


297 


WPAP 


T-ClifiVide, N.J. 








WQBC 




500 


1360 


220.6 


WQOM 


St. Albans, Vt 


100 


1370 


219 


WQOX 


Thomasvillc. Gu. 


100 


1210 


247.9 


WRAK 




100 


1370 


219 


WRAM 


Wilmington, N. C 


100 


1370 


219 


WRAW 


Reading, Pa 


100 


1310 


229 


WRAX 


Philadelphia. Pa 


250 


1020 


294.1 


WRBL 




100 


1200 


250 


WRBX 




250 


1410 


212.8 


WRC 


Washington, D. C 


500 


950 


316 


WRDO 




100 


13701 219 


WROW 




100 


1500 


200 


WREC 


Memphis. Tenn. 


500 


600i 500 


WOAN 


T- Whitehaven 


lkw-LS 






WREN 


Lawrence. Kans. . . 


lkw 


1220 


245.9 











Wave- 


Can 


Location 


P ower 


Freq. 


length 


Lttterl 




(watts) 


kc 


(meters) 




T-Tonganoxlc 








WRHM 


Minneapolis, Minn 


lkw 


1250 


240 




T-Fridley 








WRJN 


Racine, Wb 


100 


1370 


219 


WRNY 


New York. N. Y 


250 


1010 


297 




T-Coytcsville, N. J. 








WROL 




100 


1310 


229 


WRR 


Dallas. Tex 


500 


1280 


234.4 


WRUF 




5kw 


830 


361 


WRVA 




5kw 


1110 


270.3 




T-M cchanicsville 








WSAI 


Cincinnati, Ohio 


500 » 


1330 


225.6 




T-M:ison 


lkw-LS 






WSAJ 


Grove City, Pa 


100 


1310 


229 


WSAN 




250 


1440 


208.3 


WSAR 


Fall Kivcr, Mass 


250 


1450 


206.9 


WSAZ 


Huntington, W. Va. . 


250 


580 


517 


WSB 




5kw 


710 


405 


WSBC 


Chicago, 111 


100 


1210 


247.9 


WS8T 


South Bend, Ind 


500 


1230 


243.9 


WSEN 




100 


1210 


217.9 


WSFA 


Montgomery, Ala 


500 


1410 


212.8 


WSIX 




100 


1210 


247.9 


WSJS 


Winston-Salem, N. C. 


100 


1310 


229 


WSM 


Nashville, Tcnn 


50k w 


650 


462 




T-Frankiin 








WSMB 


New Orleans, La 


500 


1320 


227.3 


WSMK 


Dayton, Ohio 


200 


1380 


217.4 


WSOC 


Gastonia, N. C 


100 


1210 


247.9 


WSPA 




100 


1420 


211.3 


WSPD 


Toledo, Ohio 


lkw 


1340 


223.9 


WSUI 


Iowa City, Iowa 


500 


880 


341 


WSUN- 


(See WFLA-WSUN) 








WFLA 










WSVS 


Buffalo, N. Y. 


50 


1370 


219 


WSY8 


Rutland, Vt 


100 


1500 


200 


WSYR- 


Syracuse, N. Y 


250 


570 


526 


WMAC 










WTAD 


Qulncy, III 


500 


1440 


208.3 


WTAG 


Worcester, Mass 


500-L.S. 


580 


517 


WTAM 


Cleveland. Ohio 


50kw 


1070 


280.4 




T-Breckavillc Village 








WTAQ 


Eau Claire. Wis. 


lkw 


1330 


225.6 




T-Twp. of W;ishlngton 








WTAR- 


Norfolk, Va 


500 


780 


385 


WPOR 










WTAW 


College Station, Tex. . 


500 


1120 


267.9 


WTAX 


Springfield, 111 


100 


1210 


247.9 


WTBO 




100 


1420 


211.3 


WtEL 


Philadelphia, Pa 


100 


1310 


229 


WTFI 


Athens, Ga 


500 


1450 


206.9 


WTIC 


Hartford, Conn 


50k w 


1060 


283 




T-Avon 








WTJS 


Jackson, Tenn 


100 


1310 


229 


WTMJ 


Milwaukee. Wis 


lkw 


620 


484 




T- Waukesha 


2Hkw-LS 






WTNJ 


Trenton, N.J 


500 


1280 


234 4 


WTOC 




500 


1260 


238.1 


WTRC 


Elkhart, Ind 


100-L.S. 


1310 


229 


WWAE 


Hammond. Ind 


100 


1200 


250 


WWJ 




lkw 


920 


326 


WWL 




lOkw 


850 


353 




T-Kenner 








WWNC 


Ashcville. N. C 


lkw 


570 


526 


WWRL 


Woodsidc, N. Y 


100 


1500 


200 


wwsw 


Pittsburgh. Pa 


100 


1500 200 




T-Wilkinsburg 


250-LS 






WWVA 


Wheeling. W. Va 


5kw 


1100 258.6 


wxrz 


Detroit, Mich 


lkw 


1240 


241 .9 



POLICE STATIONS ALPHAB 



ETICALLY BY CALL LETTERS 



Location 



Des Moines. Iowa 
Pasadena. Calif 
Cedar llapids, Iowa 

Seattle, Wish 

Minneapolis, Minn... 

St. Louis, Mo 

San Francisco. Calif. . 

Kansas City. Mo 

Vallejo, Calif 

Oklahoma City, Okla 

Omaha. Neb 

Beaumont. Tex 

Los Angeles, Calif 

San Jose, Calif 

Davenport, Iowa 

Tulsa, Okla 

Portland. Ore 

Honolulu, T. H 

Bakcrefield, Calif 

Salt Lake City, Utah. 

Denver, Colo 

Shrcveport, I^a 

Wichita. Kans 

Houston. Tex 

San Diego, Calif 



Freq. 


Call 


kc. 


Letters 


1534 


KGZE 


1712 


KGZF 


247!) 


KGZH 


24 U 


KGZ1 


24 Hi 


KGZL 


1712 


KGZM 


2470 


KGZN 


2422 


KGZP 


2122 


KGZR 


2450 


KSW 


24 70 


KVP 


1712 


WCK 


1712 


WKDU 


2470 


WMDZ 


2470 


WMJ 


2450 


WMO 


2442 


WMP 


2450 


WPDA 


2414 


WPDB 


2470 


WPDC 


2442 


WPOD 


1574 


WPDE 


2450 


WPDF 


1712 


WPDH 


2130 


WPDI 



Location 



San Antonio, Tex 

Chanute, Kans 

Klamath Falls. Ore 
Wichita Falls. Tex... 

Shrcveport, La 

El Paso, Tex 

Tacoma. Wash 

Coffey ville, Kans. . . . 

Salem, Ore 

Berkeley. Calif 

Dallas, Tex 

Belle Island, Mich . . 

Cincinnati, Ohio 

Indianapolis, Ind, 

Buffalo. N. V 

Highland Park. Mich 
Framingham, Mass . 

Tulare, Calif 

Chicago, III 

Chicago, III 

Chicago, HI 

Louisville, Ky 

Flint, Mich 

Richmond. Ind 

Columbus, Ohio 



Freq. 


Call 


kc. 


Letters 


2500 


WPDK 


2450 


WPDL 


2442 


WPDM 


1712 


WPDN 


1712 


WPDO 


2414 


WPDP 


2414 


WPDR 


2450 


WPDS 


2442 


WPDT 


2422 


WPDU 


1712 


WPDV 


2411 


WPDW 


1712 


WPOX 


2442 


WPDY 


2422 


WPOZ 


2,414 


WPEA 


1574 


WPEB 


2414 


WPEC 


1712 


WPEE 


1712 
1712 
2442 


WPEF 


WPEG 


2H2 


WPEH 


2442 


WPEI 


2430 


WPEK 



Location 



Milwaukee, Wis 

Lansing. Mich 

Dayton, Ohio 

Auburn. N. Y 

Akron. Ohio 

Philadelphia. Pa 

Rochester, N. Y 

St. Paul, Minn 

Kokomo. Ind 

Pittsburgh, Pa 

Charlotte. N. C 

Washington. D. C . . 

Detroit, Mich 

Atlanta, Ga 

Fort Wayne, I nd . . . . 
Syracuse. N. Y. 
Grind Rapids, Mich. 

Memphis, Tcnn 

New York, N. Y 

New York, N. Y 

New York, N. Y 

Somerville, Mass 

E. Providence, R. I. . 
New Orleans, U\ 



Freq. 


Call 


kc. 


Letters 


2450 


WPEL 


2442 


WPEP 


2430 


WPET 


2458 


WPEV 


2458 


WPFA 


2470 


WPFC 


2458 


WPFD 


2416 


WPFE 


2470 


WPFF 


1712 


WPFG 


2458 


WPFH 


2422 


WPF1 


2414 


WPFJ 


2414 


WPFK 


2470 


WPFL 


2458 


WPFM 


2442 


WPFN 


2470 


WPFO 


2450 


WPFP 


2450 


WPFQ 


2450 


WPFR 


1712 


WRDH 


1712 


WRDR 


2422 


WRDQ 



Location 



W. Bridge water, Mass. 

Arlington, Mass 

Lexington, Mass 

Portable, Mass 

Newton, Mass. 

Muskegon, Mich. . . 

Highland Park, III 

Reading, Pi* 

Toms River, N. J 

Jacksonville, Fla 

Baltimore, Md 

Columbus, Ga 

Hammond. Ind 

Hackensack, N. J 

Gary, Ind. 

Birmingham. Ala. 

Fairhaven, Mass 

Knoxville, Tenn 

Clarksburg, W. Va. . 

Swathmore, Pa 

Johnson City, Tcnn.. 
Cleveland, Ohio . 
Grossc Point Village, Mich 
Toledo, Ohio 
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Freq. 




kc. 




™ 




1712 
1712 




1574 




1712 




2442 




2430 




2442 




2430 




2442 




2414 




2414 




1712 




2430 




2470 




2414 




1712 




2470 




2414 




2470 




2470 




2453 




2414 




2470 


1933 
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READERS' DEPARTMENT- 
ADVICE TO SERVICE MEN 



DURING the past two years the technical staff of the 
Gernsback Publications has answered something like 
15,000 individual letters from owners of the various 
editions of the Official Radio Service Manual. 
With the number of questions per letter averaging about 3 V4, 
you can imagine how many stenographer's pencils and 
typewriter ribbons were worn out and how many packages 
of throat lozenges were consumed by ye hoarse editors. 

In going through the huge stacks of correspondence, 
it is interesting and instructive to notice the very definite 
recurrence of certain questions and problems and to 
observe the methods employed by Service Men in han- 
dling customers, analyzing trouble and collecting their 
bills. 

Fading 

Without question the most annoying and most frequently 
encountered technical prob- 
lem is that of mysterious 
fading or fluctuation; not 
fading in the sense of car- 
rier wave variation, but 
fading that apparently is 
due to something in the re- 
ceiver or the entire instal- 
lation. A related trouble 
is a tendency on the part 
of many receivers to die 
out completely after short 
or long periods of satisfac- 
tory operation, and to snap 
back instantly to full vol- 
ume when a light or other 
electric appliance on the 
same power circuit is 
turned on or off. 

We have followed up 
many cases of this kind 
and, as a result of reading 
long and detailed reports 
from various Service Men, 
we have come to the conclusion that the fading may be due 
to one or more of the following causes: 

(1) A loose aerial that swings against some grounded 
or partially grounded object Careful inspection of the 
antenna, and also a "wiggling" test on the lead-in strip 
under the window, will quickly tell if this is to blame. 

(2) Thermostatic tubes. Irregular emission by the 
cathodes or sporadic ionization due to gas causes lots of 
trouble. Ordinary tests made with a tube checker don't 
always indicate defective tubes of this kind, as the action 
is creepy and usually doesn't develop until the set has 
warmed up thoroughly . . . and many of those $13.95 
midgets work just under the boiling point! 

(3) Leaky bypass condensers or condensers that can't 
decide whether they're shorted or not. Here is, probably, 
the main reason for most of that "fading," The operat- 
ing temperature of modern sets is so high, and so little 
provision is made for ventilation, that leaks are bound to 
develop in cheap condensers, particularly in cheap elec- 
trolytic condensers. The "dry" electrolytic filter and by- 
pass condensers that are now so popular are not really 
dry: the electrolyte is a thick and jelly-like substance that 
is just as susceptible to heat as the electrolvte of so-called 
"dry" batteries. 

As with thermostatic tubes, the location of leaky con- 
densers of this kind is a tedious matter, because at normal 
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"What are we supposed to be, clairvoyants? Anyone who can answer questions 
of this kind should be on the vaudeville stage, not in the radio business." 



room temperatures ; with the set turned off, the microscopic 
gas film that is the actual dielectric of electrolytic con- 
densers reforms itself, and the condenser tests OK. The 
replacement method seems to be about the most effec- 
tive; that is, first try a brand new bunch of tubes, if this 
doesn't help, take a handful of new bypass condensers 
and simply install them one at a time, starting at the 
R.F. end of the set and w T orking toward the audio. It is 
not necessary, of course, to remove the present condensers 
entirely; merely unsolder the ungrounded ends tempora- 
rily. It's slow and aggravating work, we admit, but it must 
be done if all other expedients fail. 

Small fixed resistors also have a habit of changing their 
characteristics under the influence of heat. Carbon, you 
know, has a negative temperature coefficient; that is, its 
resistance goes down as the material gets hotter. Meas- 
urements made on some 
sets when they are cold, 
and again after they have 
warmed up thoroughly, re- 
veal some very startling 
differences in resistor val- 
ues. Wire wound resis- 
tors, of course, are not sub- 
ject to this trouble. 

Test Equipment 

Too many Service Men 
are trying to get along 
with inadequate technical 
equipment. They do not 
seem to realize that the 
days are gone when a man 
could "service" an ailing 
receiver with nothing more 
than a screwdriver, a volt- 
meter, and a lot of nerve. 
This was possible when all 
sets used 20lA's and a stor- 
age battery, and when 
90% of customers' troubles were cured merely by revers- 
ing the "A" leads. An astonishing number of letters 
read something like this: "I have a Stupordyne 8 in for 
repairs. The volume is weak and it motorboats at the 
low end of the tuning scale. I have no analyzer but the 
wiring looks OK. Can you tell me where to look for the 
trouble?" 

What are we supposed to be, clairvoyants? Anyone 
who can answer questions of this kind should be on the 
vaudeville stage, not in the radio business! 

Good test apparatus was never as cheap as it is today. 
The man who attempts to get along without an analyzer 
of some sort is wasting his own time and doing nothing 
toward building up a business. This is not advertising 
talk; it is good business advice. 

With the growing complexity of broadcast receivers 
and the bewildering prolificacy of tube manufacturers, 
many Service Men are tending to overlook the simple, 
fundamental things in trouble shooting, and to make their 
own jobs harder by tackling the worst end of the set first. 
A few years ago, when broadcast station shutdowns, due 
to distant SOS calls at sea, were much more frequent 
than they are now, many a Service Man tore a set com- 
pletely to pieces before he discovered the real reason 
for its mysterious silence. How many men make sure that 
(Continued on paye 112) 
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Photograph of the Acratone model 770 amplifier. 



MiCROPuONE 



TURNTAQLE 



5PEAKEQLS 

IN EACH 
SIDE REA«_ 
winOOvv 




SPEAKER ARRANGEMENT ON ROOF OF CAR. 
WHERE HORNS ARC TO BE USED INSTEAD OF BAFFLES 



Fig. 3 

A drawing suggesting ways and means of mounting portable apparatus, 

EVERY radio Service Man who owns a car or truck 
should equip it with an advertising sound system. 
This equipment is highly profitable and productive, 
and is an ideal advertising medium for use while 
making service calls. In addition, a sound system may be 
rented out for advertising hundreds of other products. 

Sound equipped motor cars are in great demand for 
ballyhooing new motion pictures and stage attractions. 
When the circus comes to town, it should be an easy 
matter to rent a mobile sound system to advertise this 



•Chief Engineer, Federated Purchaser, Inc. 



A MOBILE 
SOUND SYSTEM 

A description of a simple sound system 
suitable for automotive use and especially 
adapted for the radio Service Man. 

CLIFFORD E. DENTON* 



event. The motor car quickly transports the sound sys- 
tem to any location. Prospective users include airports, 
outdoor games, park festivals, baseball parks, amusement 
parks, political rallies, bathing beaches, etc. In fact, 
sound systems can be l'ented at any place where large 
crowds congregate. 

Perhaps the most important reason why more Service 
Men have not equipped their cars with sound systems has 
been the High initial cost. This objection is entirely over- 
come in the amplifier illustrated, because new designs, 
new tubes, and ingenious new production methods have 
resulted in economies permitting the complete unit to be 
sold for less than $40.00, exclusive of tubes. 

The amplifiers first employed for automotive work were 
merely crude adaptations to meet a new demand. Even 
now, many amplifiers which are being offered for automo- 
tive use are makeshifts, since it is obvious that they were 
originally designed for some other purpose. 

A real automobile amplifier should employ the latest 
6.3-volt, automotive tubes. It should be compact, with 
the motor-generator included as an integral part of the 
unit. Current drain should be kept at a minimum, so 
that the entire outfit can be operated readily from the 
car's storage battery. The amplifier to be described ful- 
fills every one of these conditions, and, in addition, pos- 
sesses many other features which render it ideal for all 
mobile usages. 

Construction Details 
This amplifier is built up on a rigid metal chassis, with 
all parts protected by a metal cover. It employs a pow- 
erful triple push-pull three stage circuit Two 36 tubes 
in push-pull in the first stage are coupled, by resistance 
bridge arrangement to 37 tubes which are also in push- 
(Contimted on page 113) 
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RADIO-CRAFT'S INFORMATION BUREAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 

Furnish sufficient information, and draw a careful diagram when and the appearance of its answer here, 

needed, to explain your meaning; use only one side of the paper. Replies, magazines, etc., cannot be sent C. O. D. 

List each question. Inquiries can be answered by mail only when accompanied by 

Those questions which are found to represent the greatest general 25 cents (stamps) for each separate question, 

interest will be published here, to the extent that space permits. Other inquiries should be marked "For Publication," to avoid 

At least five weeks must elapse between the receipt of a question misunderstanding. 



NA-ALD TYPE 950-XYL ADAPTER— 
32-V. GENEMOTOR "B" 

(205) Mr. Jack Christian, Vicksburg, Miss. 

(Q.l) What is the schematic circuit used 
in the Na-Ald type 950-XYL Tube Adapter 
illustrated and described on page G52 of the 
May, 1933 issue of Radio-Craft? 

<A.l) The circuit of this interesting unit, 
which will now test over 90 types of tubes, 
is shown in Fig. Q205A. 

(Q.2) In the May, 1933 issue of Radio-Ckaft, 
on page 653. is described a dyna motor type of 
radio set *"B" unit which is designed to be oper- 
ated from a 32-V. "farm lighting" system. What 
is the schematic circuit of this power unit? 

(A.2) In Fig. Q.205B is reproduced the 
diagram of Connections employed in the Car- 
ter 32-V. supply "IT* eliminator: this unit is 
cataloged as the Carter Genemotor No. 3280A. 
The output is 30 ma. at 180 V.; the current 
consumption is about 15 W. 



MICROPHONE TECHNIQUE 

(206) Mr. T. W. Cooper, Aurora, 111. 

(Q.) Since a carbon -type microphone is 
non-inductive, is it not true that its D.C. re- 
sistance is also its A.C. impedance? 

(A.) The assumption does not always 
apply. More complete information On this 
topic follows; the data is furnished by cour- 
tesy of Mr. E. E. Griffin, Chief Engineer, Uni- 
versal Microphone Co. 

A continually irritating topic in sound 
transmission, that frequently bobs up to 
trouble technical men, has been the confusion 
hs to the resistance of microphones and 
microphone buttons, yet, the explanation is 
not complicated — there is no "mystery" about 
the business. 

In some cases the D.C. resistance is prac- 
tically the same as the A.C. impedance, while in 
others it is entirely different. 

Take the instance of a single-button micro- 
phone in series with a 1.5 V. dry cell. Con- 
sidering the D.C. resistance of the microphone 
as 200 ohms, we will have a current of 7.5 
ma. flowing in thin circuit. This value of 
200 ohms D.C. resistance is also its approxi- 
mate A.C. resistance, or impedance. The 
A. C. impedance of a carbon microphone is 
not always its apparent talking resistance, but 
rather the ratio of the power absorbed by it to 
the square of the current flowing through it. 
The general assumption is that the A.C. re- 
sistance of a Carbon microphone is about 80% 
of its apparent talking resistance. 

In the case of a double-hutton microphone, 
an entirely different condition takes place. 
We have one source of current, a single dry 
cell, and the two buttons of the microphone 



in parallel. Thus, the microphone presents a 
parallel circuit, each Ick of which being 200 
ohms; therefore, the total over all resistance 
is 100 ohms: and thus, with 1.5 V. of battery 
in the circuit a total current of 15 ma. will 
flow. Its actual D.C. resistance, as far as 
battery supply is concerned, will be 100 ohms. 
Its A.C. impedance, however, as connected 
to the primary of the microphone transformer 
is entirely different since the two buttons in 
relation to the transformer are connected in 
series, thus presenting some 350 to 100 ohms 
A.C. impedance. 

In regard to the transformer, the micro- 
phone is now considered an acoustically-driven 
A.C. generator, with an impedance of approxi- 
mately 400 ohms, and thus the transformer, 
in order to efficiently match this value, must 
have a primary winding of approximately 400 
ohms effective impedance and must be pro- 
vided with a center-tap to take care of the 
microphone's D.C. exciting current. 

(The following data, although coded espe- 
cially for a given make, is representative of 
other makes of units having similar character- 
istics, and hence is useful as a general refer- 
ence. — Technical Editor.) 

This condition is adequately taken care of, 
for double-button microphones, in Universal 
microphone transformers Nos. 1089, 0089 and 
1152: and for single-button microphones, in 
No. 0075. These transformers have extremely 
low D.C. resistance, with comparatively high 
A.C. impedance; this design insures flat fre- 
quency characteristics from well below 30 
cycles to well over 12.000 cycles. 



CALCULATING VOLTAGE 
DIVIDERS 

(207) Mr. Robert Dhonau, River Forest. III. 

(Q.) What is the procedure in finding the 
correct resistance and power rating of resist- 
ance units to be used in making a voltage 
divider, where the Current drain and voltage 
conditions of each tube in the circuit are al- 
ready known? In other words, how can the 
technician, interested in building a radio set 
or a power pack, pre-det ermine the correct 
resistor to use in each section of the power 
supply voltage divider so that thia section of 
the instrument may be made at the lowest cost? 

(A.? Tn Fig. Q.207 is shown a typical volt- 
age divider connection, with the current and 
voltage in each part of the circuit clearly in- 
dicated. This illustration, together with the 
following explanation, appeared in the April, 
1933 issue of TriE On mite News. 

In Fig. Q.207, the section Rl is the "bleed- 
er" through which the bleeder current com- 
pletes its »path through the divider from the 



positive side of the power supply. The ob- 
ject of closing the circuit through the bleeder 
resistor is to bring about a more statde condi- 
tion in the divider system. 

The current, II, must be chosen so as to 
satisfy existing conditions both in the set and 
the power pack. Some of the factors which 
govern these conditions are as follows: 

(1) Current required by reproducer field 
coil; 

(2) Current required to secure a stable load 
on the rectifying tube; 

(3) Current demand which will allow the 
correct output voltage on the power tube. 
(For a required output voltage the total cur- 
rent demand should not be in excess of that 
indicated on the voltage-current curve fur- 
nished with the tube); 

(4) The total current, T, must be equal to 

the sum of la. Ib. Ic. Id etc., depending 

upon the number of sections in the unit. 

In calculating the resistnnce and power rat- 
ing of the various sections of a divider, the 
following procedure is perhaps the simplest. 

First, draw a sketch of the divider, as 
shown in Fig. Q.207; next, allow for the num- 
ber of taps required by the instrument design. 
Then, write in their correct places, on the 
sketch, the voltage required at these taps. 
(The known voltages should be designated as 
Ec, El. E2, E3, E4, .... etc. Check the 
voltages to make sure that the sum total 
will eoual E. 

The next step is to write-in the known 
currents, at the same time labeling them. 
Then, choose II so that it meets the condi- 
tions previously itemized. Now, calculate 12, 
13. 14, etc., as follows: 

12 equals II plus lb; 

13 equals 12 plus Ic ; 

14 euuals 13 plus Id. 

Use Ohm's law to calculate the resistance 
value of each section, by the formula: Rc 
equals Ec divided by la. Follow this pro- 
cedure for each section of the divider. 

To arrive at the power, W, which each sec- 
tion will be called upon to dissipate, use the 
power formula: Power (in watts) equals 
current times voltage. Thus: 

W (Rc) equals Ec times la; 

W (Rl) equals El times II; 

W (R2) equals E2 times 12 ; 

W (R3) equals E3 times 13; 

W (R4) equals E4 times 14. 

This information determines the physical 
size of the unit since it is standard practice 
to allow seven watts of dissipation per square 
inch of surface area when the unit is operated 
in the open air. If the unit is to be enclosed 
it should be allowed to dissipate only about 
2 watts per suuare inch of area to insure a 
satisfactory factor of safety. 
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Fig. Q. 205A 

the Na-Ald type 950-XYL adapter. 




CASE 



PLACE THIS LEAD 6MF 
OH TERMINAL WHICH 
GIVES MOST SATISFACTORY 
OPERATION 



Fig. Q. 205B 

Resistor R has a total resistance of 20,000 ohms. Inside the motor-generator 
Case are four, 100-turn R.F. chokes (one in each lead), a 0.1-mf. condenser in 
shunt to the generator output (at the generator), and another connected from 
the generator negative terminal to the chassis. The motor wind ng is used 

for chokes. 
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AUTO-RADIO "B" LOAD-DELAY 
RELAY 

(208) Mr. Raymond F. Horton, Baltimore, 
Md. 

(Q.) What is the purpose of the "load- 
delay** relay incorporated in the Electronic 
type 331 vibrator-type "B" eliminator? 

(A.) The connections of this eliminator are 
shown in Fig. Q.208. The load -delay relay is 
brovided to delay the application of the volt- 
age to the radio set until the tubes have 
reached normal temperature, thus protecting 
the set from high voltage surges. It may be 
necessary to connect It.F. chokes at the points 
indicated at X. The Output rating of the unit 
is 45 ma. at 180 V. 



11 A MODERN BENCH-TYPE TEST 
PANEL" 

(209) Mr. E. A. Jozwick, Bayonne, N. J. 

(Q.) In the April, 1933 issue of Radio-Craft 
I noticed four errors in a wiring schematic 
shown on page 597, Fig. IF. They are as 
follows : 

(1) Contact points Nos. 10, 12, 19, and 22 
on the rotary switch are strapped together 
but are not connected to any element on the 
tesi sockets; 

(2) Contact points Nos. 15 and 26 are 
strapped together but, as in the above case, 
they are not connected to any element on the 
test sockets: 

(3) The H terminal on the 6-prong socket 
is shorted to K of the same socket: 

(4) There is no provision for testing H 
with the C.G. clip, or S G. with the C.G. clip. 

I am constructing the test panel, unit by 
unit, and I have started with F of Fig. I as 
that is the unit I need most at present. 
When finished, there will be eight panels 
which will be interconnected as one. 

1 rectified the above errors in the follow- 
ing manner : 

(1) Contact points 10. 12, 19, and 22 
were connected to terminals H of test sockets*. 

(2) Contact points 15 and 26 were con- 
nected to terminals P of test sockets. 

(3) The short that existed between the 
K and H terminals of the 6-prong socket was 
removed and. instead both II terminals were 
shorted. 

(4) Terminal C.G. on the 7-prong socket 
was tied to the C.G. clip, making it possible 
to test H with C.G.. and S.G. with C.G. 

Will you please inform me either by letter 
or by printing it in some future issue of 
Radio-Craft, how the author intended the sche- 
matic to be shown ? 

The April issue of Raiho-Ckaft is al>out 
the most interesting so far, and I am hoping 
that the future issues are as good or better. 

(A.) Our correspondent has received a 
personal reply (wonder how he likeil our June, 
auto-radio number?) : however, since the in- 
quiry is of general interest we are publishing 
the following comments received from Mr. 
Sprayberry. 

Upon checking the correspondence of Mr. 
Jozwick I find that there are several points 
in the article in question which require com- 
ment. 

The 6-hole socket shows a connection from 
the heater terminal to the cathode; this is 
incorrect. The heater of this socket should 
connect to the common heater circuit exactly 
as the other heater circuits are connected. 

The next error is the lack of a connection 
between contact 15 and any tube element: 
this wire should connect to the wire leading 
from terminals 4. 11 and 13. 

The wire leading from terminal 17 should 
connect to the lead from terminals 10, 12, 19 
and 22. 

The lead from terminal 30 should connect 
to the common control-grid circuit or to the 
wire which makes contact to terminal 16 of 
the switch. 

When these changes have been made the 
following positions of the switch indicate 
shorts between certain elements of the tube 
when a reading is obtained on the indicator 
connected to the switch. 



Term 

iYo*. 

1- 2 
3- 4 
5- 6 
7- 8 
9-10 



Short 
Between 
S-G & C-G 
Cath & \> 
Cath & S-G 
Cath&C-G 17-18 
Cath & Fil 19 20 



Term. 
Nos. 
11-12 
13 14 
15-16 



Sftort 
Between 

P&F 

V & S-G orC-G 

V & C-G 

F & C-G or S-G 
F& C-G 



HIGH-VACUUM, LOW-INTERNAL- 
RESISTANCE RECTIFIERS 

(210) Mr, Julius Bellaire, Urooklyn. N. Y. 

(Q. ) It is my understanding that mercury- 
vapor rectifiers were introduced as a means 
of obtaining high current output with low 
voltage drop in the tube, in contrast with 
previous "high vacuum,'* gas-less tubes. If 
this is correct, how is it possible to obtain 
such low voltage drop in the new high -vacuum 
rectifiers for use in, for instance, automoiive 
receivers (to use in the example a cathode- 
type tube)? If the elements are brought too 
close together, as a means of reducing the 
internal resistance, it has been the writer's 
experience that spark -over results between 
the cathode and anodes. 

(A.) The following interesting description 
of the theory involved in a tube of this type 
is published by courtesy of National Union 
Radio Corp. Although the description relates 
particularly to the National Union type NU-84 
tube, the data is applicable to other makes 
of tubes of similar type. 

The production of an automobile radio re- 
ceiver that would perform satisfactorily under 
the strenuous operating conditions unavoidable 
in this type of installation was retarded to a 
great degree by the problem of suitable power 
supply. 

"'B"' battery installation did not provide a 
practical solution. The installation of a motor 
generator presented difficulties as yet not sur- 
mounted. 

The generation of alternating current by 
means of a vibrator, transformation to the 
proper voltage, rectification into pulsating cur- 
rent, then smoothing out into high voltage 
direct current seemed to be an ideal answer. 

This method, however, necessitated the pro- 
duction of a rectifier tube which would neces- 
sarily have greater efficiency than a rectifier 
used in the stationary A.C. set. Such a rec- 
tifier would he required to meet certain re- 
quirements. 

First-— It must have a filament voltaffe of 6.3 
volts so that it could be operated directly 
from the storage battery. 




Fiq. Q. 207 
A typical voltaqe-divider section. 



Second — It must be a heater type, since the 
cathode potential is above the cathode 
potential of the rest of the tubes. 

Third — The voltage drop across the rectifier 
must be as low as possible (efficiency). 

These requirements led primarily to the pro- 
duction of a small mercury-vapor rectifier 
with indirectly heated cathodes. Under cer- 
tain conditions this tube is found to work 
efficiently in the proper eliminator and wives 
a smooth, direct current of about 180 volts. 
The only drawback to this tube is that, un- 
fortunately, the voltage drop depends upon 
the mercury vapor pressure, which rises and 
drops with the temperature. It has been 
found, for instance, that a tube which gives 
0.125-amp. plate current with only 10 volts 
drop at room temperature, when cooled to 
about 40° Fahrenheit showed a drop of 30 
volts. This condition placed a limitation on 
the tube with regard to completely satisfac- 
tory operation in cold weather. 

As soon as the limitation was recognized, 
experimentation was begun on the influence of 
temperature upon some inert gas — such as 
argon — but without success. 

National Union engineers then turned to the 
idea of producing a vacuum rectifier tube, 
with low voltage drop. It was found that 
such a tube required extremely small cathode- 
plate distance. The manufacture of such a 
tube would be extremely difficult and in addi- 
tion the excessive heat, radiated from a near- 
by cathode upon a plate with such small 
diameter, produced the danger of secondary 
or back-emission during that period in which 
the plate becomes negative. This idea was 
then discarded as impractical. 

Theoretical investigations, however, showed 
that in a vacuum tube the plate current will 
not change, if a properly designed grid is put 
in the position of the plate, the plate made 
much larger and the grid and plate tied to- 
gether. There is no unsurmountable difficulty 
in employing grids with comparatively small 
diameter, and the form and material of the 
grid can be selected so that there is no danger 
of back-emission. This situation permits the 
plate to be made large enough to avoid all the 
difficulties originally encountered. 

Having worked out the details of these prin- 
ciples, a tube was produced using a filament 
which consumes 0.1-anip. and 6.3 volts, and 
with a voltage drop of less than 20 volts 
when drawing 50 ma. plate current. Since the 
average current consumption of an automobile 
receiver is about 40 ma., the voltage drop of 
this tube is practically ideal, even when the 
battery voltage drops below 6 volts during the 
course of fluctuation. The eliminator, origin- 
ally designed for the mercury- vapor rectifier 
is found to deliver 180-185 volts, when used 
with this later tube development. 

The number NU-84 has been assigned to the 
tube, it is sealed in an Si 2 bulb and has a 
small- five-prong base, two prongs for the fila- 
ment leads, one for the cathode and two for 
the two plates. Between the filament and 
cathode a hitth grade insulation is used which 
withstands the heater cathode bias of 300 
volts even when the filament voltage reaches 
high values at times when the automobile is 
traveling ac hiwh j>peed. 
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Fig. Q. 208 

Connections of the Electronic type 331 vibrator-type relay showing the "load-delay" relay Resistor R 

measures 0.1-meg. 
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AT LAST! 

WORLD-FAMOUS COYNE TRAINING IN 

ELECTRICITY 

Available For 

HOME STUDY 




NOT The Ordinary 
Correspondence 
Course 

The 1,000 page COYNE 
Standard Reference Set, with 
its more than 1500 illustra- 
tions, is NOT the usual cor- 
respondence course. It is so 
arranged that, instead of fret- 
ting one or two lessons a 
month from which to answer a 
few simple questions, you get 
the whole complete volume at 
once, so that you can refer to 
advanced sections and different 
branches of electrical work at 
will, going ahead as fast or 
slow as you please. And the 
book itself is always valuable 
for constant reference and re- 
view. 

No Previous Experi- 
ence Needed To 
Succeed 

Advanced education or pre- 
vious experience is not needed 
to make a success of COYNE 
Electrical Training. Every- 
thing is given in simple, easily 
understood language, illus- 
trated thoroughly by photo- 
graphs and diagrams. If you 
can read and understand simple 
English you can learn all about 
the operation, care, service, 
repair, etc., of practical elec- 
trical equipment from this 
great book. 

Immediate Profits 
From Tit is Book! 

You will find it possible to 
learn to do real electrical jobs 
almost immediately upon re- 
ceiving your COYNE Standard 
Reference Set book. There are 
many excellent opportunities to 
earn good money from spare 
time electrical work right in 
your own neighborhood while 
you are studying. This is not 
idle talk — but the actual expe- 
rience of others no brighter or 
more able than you. If you 
have pep and initiative, you 
ought to be able to make this 
set pay for itself many times. 



The practical, simple, easily understood instruction material that has made 
COYNE famous for 31 years is NOW — for the first time in history — available for 
YOU to study AT HOME! Never before has this instruction material been avail- 
able for any but regularly enrolled resident students and graduates of COYNE. 
But now, compiled by the entire COYNE staff assisted by many of the world's 
outstanding electrical firms, this rich store of electrical knowledge is available for 
you in convenient book form — to study at home. 

FREE CONSULTATION SERVICE INCLUDED 

Every owner of this wonderful hook — The Standard COYNK Reference Set— will be entitled 
to the privilege of freely consulting with COYNE Expert Instructors in the solution of any 
electrical problems that may arise in studying and using this home training set during an 
entire year's time. This feature alone is worth many times the small price of the book . . . 
as testified by hundreds of working electricians— who have made use of this unique service. 

Here's Why I Am Taking This Step! 

It means a great deal to me to break a tradition and change a well-estab- 
lished policy after 34 years. That's what I am doing when I offer COYNE 
Training to you AT HOME, instead of ONLY here in our great shops. But 
those are unusual times. a nd have created unusual conditions Many amhltlous tnen who 
would he her*- ti COYNK now— preparing Ihennielres for a useful, profitable life work 
In electricity — mnnot come her ;i use of nnaneial difficulties. It f* my thought that hy 
ofTirlnj? this COYNK Training to them for home study at ridiculously io* prlcv. they will 
he aide io earn from what they learn, and soon be financially able to come to COYNE 
later If they decide they Mill want this superior electrical tralnlnc that Is known the 
uorld over for tu Practicalness and thoroughness. Not that getting , n | 9 book 
the buyer ha. to conic m COYNE It ts .Imply my hope that, the knoXd^ amJ 

rarnlne iwwer gained from this hook will Inspire you to want the comnlota ♦rnt*1n« 
Hint tan come only from attendance at COYNK. complete training 

n. C. Lewis. President. 

Don't Delay— Get Started NOW'/ 

This big book of more than a thou- ^^^^^^ 
sand pages- crammed full of practical 
electrical knowledge illustrated by more 
than 1500 photographs, diagrams, etc., 
shows you how to do real electrical 
jobs of every kind from installinu 
switches and wiring houses to connect- 
ing, testing, operating and repairing 
A. C. and D. C, motors, controllers, 
generators, and switchboards. Get it 
AT ONCE — you'll be delighted with the 
ease and quickness with which you 
learn and can get to making real money 
out of spare time electrical work. Send 
your order on the coupon NOW ! 




COYNE 



ELECTRICAL SCHOOLS / 

500 S. Paulina Street. jfifg 
Dept. C3-85 




CHICAGO, OJL.X^^SS 
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SPECIFY 



jfranfcltn 

TRANSFORMERS 

for Service Replacement, 
Sound Equipment and 
Amateur Transmit tingWork 



DEPENDABLE TUBE TESTER 

(Continued from page 87) 




FRANKLIN 

MEANS 
QUALITY, 
SERVICE, 
LOW COST 
AND 
A GUARANTEED 
PRODUCT. 



REPLACEMENT 

A wmaU number of Franklin replacement trail* former* 
will eatable you to Kive immediate per vice on W>% of nil 
radio reviver* ftt n eo*t that your customer* run ft fiord 
to iwiy. nnd al*o, allow you to make a Kood margin of 
Profit. U*e FrunWlin Transformer* — they »ta.v "put. ' 
and eliminate those expensive, repeat, free service calls. 



SOUND EQUIPMENT 

Franklin manufactures a eomnletc line of power, input 
and output transformer* for the more popular new type 
tuhe*. a* veett iui mixing and ruiitchiiiK unit*. A coin- 
nierfial type. a» well iu* n laboratory Htaqdard. of th« 
hishent Quality of workmanship and design, is al»o manu- 
factured- 

AMATEUR TRANSMITTING 

Plate, filnmcnt. input and output tram* forme m to take 
Care of any requirement* from 210 k to 203 A a. Claw II 
and A. Une I'ranklin for KB reMitta. 

SPECIAL TRANSFORMERS 

Soeebtl transformers built to your specification* nt 
reasonable cost- 

Wriu to »/<>ur nrarrel jobber, or direct forcafal <0*howinO Com- 
plete line uf transformer* manufactured bu F rantcf in 

• Special Offer • 

To introduce one or our 
new A.C. KIwItjc Slotors 
and acquaint you with the 
many possibilities in ft 
motor of this tyi»e, we offer 
our No. 44. 



74« 




MOTOR complete with 
FAN operates on 110 
volt.. 60 cycle*. 

Finn Pontage. Shipping 
\Vt. 3H lb*. 

This i» not a toy motor but a real motor with self-Mlieninir. 
oil-lew bearing*. The motor i* 3* in diameter nnd 2^* lotnr. 
It weighs 2H llw». The fan is 0" in diameter and \fill deliver 
over 450 lineal feet of air per minute. 

Turn your spare time Into money — there are any number of 
uses for this motor. Start now to build some of the many 
useful projuct*. 

This Specutl Offer in limited to TtOOO motors and we reserve the 
right to limit Quantities or refund your money. In order to 
secure, thin special oflferj include the Dame and addre of your 
radio jobber. 

Fill in the coupon l>e(ow and iret 
fI7 'i- Tsistsmt your MOTOR and FAN. It id 
VY rilG 1 Olll+yi the most sensational buy on the 

market Iwroy. 



Frankim Transformer Manufacturing Co.. RC-8 
607.609 22nd Avenue. N. E. 
Minneapolis. Minn. 

( > Enclosed you will find my remittance for ? - P1<»a»C 

p^nd „t<: ... MOTOItS nod FANS »t ih«? price oi 74* e»eh. 

( ) Plrwse M»nd me lit lest bulletin of Undin Trnnftformrru 

Ntoirte 

Addreaa . 

Chy 8n.»e 

My jobber it • 

Atidra* 

City 8«**« 



regardless of whether they .are 4-, 5-, or 6- 
prong tubes. In order to provide the greatest 
range of readings, a shunt is provided for the 
meter. This is normally out of the circuit, 
but when the meter indications become too 
large, the shunt is connected across the meter 
by means of SW.7 and much larger currents 
mey be read. 

The panel measures 8 x 10 inches. It 
should be etched and drilled as shown in Fig. 
2, which gives all locations. Panels may be 
procured that are completely etched and drilled 
to specifications. The entire assembly and wir. 
ing is simple as can be seen from Fig. B, a rear 
view of the finished tester. 

Assembly and Wiring 
Turn over the panel so that you face the 
unfinished or under side as indicated in Figs. B 
and 2, Mount the transformer, P. T. by means 
of screws and nuts. The portion of the coil 
eontaining the primary leads should face to- 
ward the top of the panel. The arrangement 
of leads on the transformer is shown in Fig. 3. 

Mount the line voltage switch SW.l and the 
filament switch, SW-3 as shown. Insert the 
knobs on the shafts of these switches so that 
their indicators will always point to the mark- 
ing on the panel corresponding to the actual 
connection made by the switch. It is impor- 
tant that insulating, spacing washers be 
placed, at the proper height, between the panel 
and the knob for each switch. These washers 
elevate the metal pointer of the knob to pre- 
vent it from touching the mounting screws 
as it is rotated, and eliminates any danger of 
grounding the switch arms to the Panel. 

Following the wiring diagram. Fig. 2, con- 
nect the transformer ■ leads to the proper 
switches. Be sure to use spaghetti tubing 
over these leads for better insulation than is 
ordinarily- provided. Wire the three primary 
leads of the transformer to the 105-115-125 
volt taps on the "Line Voltage" switch. Con- 
nect together the common leads of the pri- 
mary and secondary. In accordance with the 
diagram, connect the leads from the secondary 
of the transformer to their respective points 
on the "Filament" selector switch, SW.3. 

Insert the line-voltage rubber cable through 
the hole in the bottom of the panel and con- 
nect One of the wires to the two common leads 
of the transformer which are already con- 
nected together. The other wire in the cable 
is connected to the switch arm terminal of 
"Line Voltage" switch. 

Fasten the miniature socket. V6. to the 
pane! by fastening the rubber gromniet. which 
secures to, and insulates, the shell from the 
panel. The vitreous enamel 900 ohm. 10 watt 
resistor, Rl, is secured to the screw extending 
from the base of the miniature socket. 

Mount the two momentary type S.P.D.T. 
toggle switches. SW.G and SW.8 in their posi- 
tions. "2nd Plate" and "Bias Test" as shown. 
The regular S.P.D.T. toggle switch, SW.4. is 
mounted in the "Short-Regular" position indi- 
cated. The S.P.S.T. momentary button switches 
SW.5 and SW.7 should be mounted as desig- 
nated by "Shunt" and "Gas Test" in the dia- 
gram. Insert the meter, M, and fasten it se- 
curely to the Panel. 

Make all interconnections on the lugs of the 
three gang 12 point "Tube Selector" switch, 
SW2, before mounting it to the panel, be- 
cause there will not be room enough to solder 
to its terminals after it is mounted. The 
gang or section of the switch furthest from 
the knob i» Section 1, and Section 3 is the 
section nearest the knob. 

Connect together points 1, 2, 3. and S On 
section 1, as per Fig. 2, the wiring diagram ; 
connect points 10 and 5 together on Section 1 : 
also, connect points 6, 7. and 9 together on 
this section. On Section 2, connect points 3, 
8. and 9 together; connect points 1 and 10 
together. Then connect points 2, 4, 5, and 7 
together on Section 3; also wire points 8 and 
9 together on Section 3; finally, on Section 3, 
connect points 1 and 10 together. 

Solder leads about seven, inches long to the 
terminals leading to the three moving arms, 
or switch levers. Then, as shown in the wir- 
ing diagram, connect point 7 of Section 3 with 
point 8 of Section 2, and connect point 9 of 
Section 3 with point 10 of Section 2. Follow- 
ing the diagram, connect 1 of Section 3 with 



point 1 of Section 1. Then connect point 10 
of Section 2 with point 9 of Section 1. Point 
5 of Section 2 is connected to point 4 of Sec- 
tion 1. Finally, point 9 of Section 2 is con- 
nected to point 10 of Section 1. Now fasten 
the 3-gang tube ©elector switch, SW.2, in 
place. It is important that the knob be set 
exactly correct so that the position of the 
indicator on the p;inel will correspond to the 
proper switch position. Be sure that the 
contacts arc properly aligned and that no 
wires interfere with the moving arm. 

Mount the shunt, R2, by soldering one ter- 
minal directly to the "Shunt" momentary 
switch SW.7. Complete the wiring of this 
switch as per the diagram. 

Place the five sockets in their respective 
positions as shown, with their filament ter- 
minals toward the bottom of the panel. Wire 
the filament connections according to the dia- 
gram, making sure that the common side of 
the filament is always next to the cathode 
terminal. Complete the filament wiring to the 
common at the transformer and to the switch 
arm of the filament switch, SW.3. 

Connect jumpers across the particular 
socket terminals as shown on the diagram. 
Connect the leads from the switch-arm ter- 
minals of the tube selector switch, SW.2. to 
the socket terminals, in strict accordance with 
the diagram. 

Mount the 100,000 ohm resistor, R3, by 
soldering one terminal to the lug on the mo- 
mentary toggle "Bias Test" switch, SW.8. 
Mount the 1.600-ohm plate-circuit resistor, 
R4. directly on the meter terminal. 

Fasten the sockets rigidly to the panel by 
means of the mounting support strip, nuts, 
and screws as shown in Fig. B. Complete 
the wiring exactly as per the diagram for 
the grid circuit, making sure the "Gas Test" 
and ' Bias Test" switches are Correctly con- 
nected. Complete the wiring for the "2nd 
Plate" and "Short Regular" tests, as shown, 
making the necessary connections to the 
proper terminals of Section 1 of the 3 gang 
switch. Point 2 of Section 3 is connected to 
the common. Insert the lead with the con- 
trol-grid cap through the hole at the top of 
the panel and connect as shown. The instru- 
ment is now completely wired. Check over all 
connections, following the diagram carefully. 
If everything is satisfactory, fasten the panel 
to the case ami insert the pilot light. Insert 
the attachment plug in any 60-cyCle socket, 
or receptacle, and the checker is ready to 
be tested. Turn the "Line Voltage" switch to 
the position corresponding to actual line volt- 
age. 

All tube numbers are marked in Columns on 
the panel. Turn the tube selector switch to 
the column containing the tube number to be 
tested. After each tube number is a dash and 
a second number. The second number indi- 
cates the position of the filament switch. 

Before inserting a tube in its socket, throw 
"Short Regular" switch to "short" position. 
The pilot light glows for a shorted tube. 
Throw this switch to "Regular" position for 
regular tests. "Regular*" readings are now 
indicated on the meter. The presence of gas 
may be determined by the movement of the 
pointer when the "Gas Test" button is 
pressed. 

Operate the "Bias Test" switch and take 
readings. The difference, or change, between 
Regular and Bias Test readings is an indi- 
cation of transconductance — mutual conduc- 
tance — of the tube. Normal readings of 
"change" for good tubes are listed on a chart 
supplied. Tubes are considered poor if the 
"change" differs by 25 % from the "change" 
listed in the chart. 

Second plates of rectifiers are tested by 
operating switch "2nd Plate." The shunt 
switch is used only when meter readings would 
go off scale. 

If the line voltage does not correspond to 
the setting of the line-voltage switch, the 
readings will be, accordingly, higher or lower. 

List of Parts 
One Dependable line voltage selector a witch, 4 

points, Sw.l : 
One Dependable tube selector switch. 12 

points, 3-Kang. Sw.2 ; 
One Dependable filament voltage selector 
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switch, 10 points, S\v\3 ; 
One S.P.D.T. toggle switch, Sw.4 ; 
Two S.P.S.T. momentory switches, Sw.5, Sw.7 
Two momentary S.P.D.T. toggle switches 

Sw.6, Sw.8 t 

One Dependable 900-ohm, 10 watt resistor 
Rl ; 

One Dependable 4 5 ma. shunt, R2 ; 

One Dependable 100,000-ohm resistor, R3 ; 

One 1,600-ohm resistor, R4 ; 

One circular wafer type 4-prong socket, VI: 

One circular wafer type 5 -prong socket, \ 2 

One circular wafer type 6-prong socket, V3 

One circular wafer type 7-prong socket, V4 

One circular wafer type combination 8 and 9 

prong socket, V5 ; 
One 18-volt pilot light, V6; 
One Dependable miniature socket and grom- 

met for V6 ; 
One Dependable d'Arsonval moving coil me- 
ter, M: 

One Dependable panel, etched and drilled 8 x 

10 inches; 
One Dependable transformer, P.T.; 
Three knobs with indicators; 
One molded rubber plug and cable; 
One mounting support for sockets; 
Three feet of spaghetti tubing; 
One Dependable portable leatherette covered 

carrying case; 
One control grid cap. and lead; 
acrews, nuts, washers, spacers, and wire. 
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Fig. 3 

Details of the transformer leads. 



BAND SPREADING 

What is generally meant by band spreading? 
Does one mean spreading the band over a great- 
er portion of the tuning dial, the obvious inter- 
pretation? Well, yes, and then again, no, as the 
j>olitician says. The phrase means spreading the 
band all right, but not spreading the band over 
the regular tuning condenser. Here's what it 
does mean : 

Everyone knows that the total capacity of two 
condensers in Parallel is the sum of the two in- 
dividual capacities. This idea is made use of in 
band spreading. The ordinary tuning condenser 
- -usually in short-wave receivers- -has an addi- 
tional, small three-plate condenser in Parallel 
with it; this smaller condenser is so arranged 
that it may be tuned independently of the main 
tuning unit. Thus, the single assembly has two 
shafts, each going to separate dials on the panel 
of the set. 

The larger, main unit of the two is tuned to 
the approximate frequency of the station to be 
heard, while the exact frequency is obtained by 
tuning the smaller, auxiliary unit In this man- 
ner a small band of frequencies is spread over 
the entire dial of the smaller condenser, and 
band spreading is obtained. Here are some fig- 
ures : 

Suppose there is a 140 mmf. tuning condenser 
—a standard size— whose minimum capacity is 
35 mmf.- -also a somewhat standard figure. The 
change of capacity, then, is 140 minus 15, or 
125 mmf. If the plates of the condenser are 
semi-circular, the change of capacity per degree 
of the tuning dial is 325 divided by 100. or 1.25 
mmf, provided, of course, that the dial has 100 
divisions. 

Now suppose that the smaller unit has but 
three plates — a standard size — of the same size 
and shape of the larger unit. The capacity of 
this unit is, therefore, 35 mmf. The capacity 
change per degree on its dial is 35 divided by 
100, or .35 mmf., assuming that the band spread 
dial alsro has 100 divisions. Thus, it is seen that 
one can get about 1.25 divided by .35. or 3.5 times 
as much spreading with the smaller than with 
the larger unit. A good idea. eh. what? 




-is Radio's 



Handiest Instrument 

THE experimenter, amateur, The PX Ohmmeter is self-con- 
laboratory engineer, and ser- tained. Its mechanism is mounted 
vice man find the PX Ohmmeter i n a durable Moldarta carrying 
as handy and as useful as a pair case which also contains the dry* 
of pliers and a screw-driver. It cell. The back of the case is easily 
can be used for resistance measure- removable for replacement of the 
ments; for locating open circuits, battery. A pair of test leads with 
short circuits, and grounds; and convenient terminals are also pro- 
for solving, in short order, many vided. 
of the puzzling situations that seem 

to defy solution. The small target pointer and 

. a 2T^-inch scale permit reading 

The instrument uses a single accuracy within 2 per cent, 
battery cell as its source of voltage. 

Its resistance range of 5000 to For prices and further informa- 

50,000 ohms requires so little tion see your local dealer, or if he 

current that the 1.5-volt cell has cannot supply you, simply mail 

remarkably long life. the coupon. 

SENO FOR INFORMATION 

Wescinghouse Elec. & Mfg. Co. 
Room 2-N— East Pittsburgh, Pa. 
Gentlemen: — Please send free copy of 
www .ft « Catalog 43-140 containing complete do 

Uu\fi VI «%l4h All A scription and wiring diagram of the PX 

Wesiingiioiise ™rr ier ' 

guarantees every Westinghouse product state HC8-33 



The Best NEWS of the Year will be found on the Inside Back Cover of this issue. 

Turn to this pape NOW. 

^ BUYS A NEW 

REMINGTON 

PORTABLE TYPEWRITER 
Special 7-Day Free Trial Offer 

Think of it? You can buy a new standard 
Kerning ton Portable Typewriter for but 10c a 
day. Standard keyboard. Small and capital 
letters. Beautiful finish. Carrying case included 
free. Exceptional money-making 
opportunities. Write today. Say: 
Please tell me how I can get 
A new Remington Portable 
typewriter on your special 
7-day free trial offer for 
but 10c a day. Remingron 
Rand Inc., Dept. RC-1. 
Buffalo, N. Y. 




' Use 
TRU VOLT 

RESISTORS 

for Safety! 

Patented spiral, air-cooled winding, with 
adjustable, sliding clips. 1,000 volt insula- 
tion. Protective fibre guard. All standard 

sizes. 

Write Dept. RC-8 for Catalog 

175 Va rlck St, New York. N/*: 

ELECTRAD 
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FILTERIZERS 

lick your worst enemy— 

MAN-MADE 






Here IT is! The "Something 
to put on the radio set" that deal- 
ers and Service Men have been 
looking for ever since eruptions 
of man-made static began spoiling 
receiver sales, 

The Tobe Filterizer Kit keeps 
radio noises out of the receiver by 
the simple method of filtering the 
power input to the set, providing 
an aerial outside the field of ra- 
dio noise, and carrying broadcast 
signals to the receiver through a 
Filierized lead-in system. 

To any receiver — anywhere — 
add the Tobe Filterizer. The re- 
sult — instant relief from man- 
made static. 

Everyone wants relief from ra- 
dio noise. The Filterizer provides 
this relief. Tobe's greatly in- 
creased appropriations for con- 
sumer advertisement give you ad- 
ditional assurance of a tremen- 
dous demand for this sensational 
new development. Don't be caught 
napping. Place your sample or- 
der today for immediate delivery. 

Newark Electric Co. 

Distributors of Tobe V rod acts 

226 WEST MADISON STREET, 
CHICAGO, 
ILLINOIS 

<M* 



MODERNIZING THE 
MAJESTIC 15 

(Continued from page 97) 

series with the grids of the 56 and output 
stages effectively combat any audio oscillation 
that may be generated. 

The unusual performance of the set Can be 
attributed to the new tubes. The 57 oscillat- 
ing detector is extremely sensitive, while the 
58 covers itself with glory in the I.F. stage. 
( ?-Editor.) Due to the fact that resistance 
coupling is used throughout, the tone is very 
good. The total filament current, used by the 
six tubes, is less than that used by the old 
five tubes, while the total plate current is only 
a few ma. more. 

Although the work was undertaken more for 
the experience than anything else, the added 
power and the convenience of automatic vol- 
ume control more than compensate for the 
work done. The set works without being 
grounded, the ground is substituted for the 
aerial. Stations all over the country are 
brought in at good volume. 

An attempt was made by the writer to in- 
stall a 58 R.F. «tage before the first detector, 
but shielding difficulties presented themselves, 
so that the idea was abandoned. 

A Philco 96 baby grand superhet also had 
its audio system changed by the writer. When 
the set was delivered, it had a pair of 45'« 
in the output stage: but the speaker was de- 
signed for use with a single pentode. As a 
result, only one tube was used. Therefore, 
a single pentode was substituted by changing 
the socket to a five hole type and changing 
the bias resistor to 410 ohms, the correct 
value. The eet now works exceptionally well. 

Values of Parts 

The values of the parts used in the circuit 
of Fig. 2 are listed. The numbers following 
the letter designations are in ohms and 
microfarads : 

Rl, 30.000; R2, 25,000; R3, 1,000; Rl, 
500.000: R5, 200: R6, 50,000: R7, 250.000: 
R8, 100.000; R9. 250,000 (a Potentiometer); 
R10, 100,000; RU. 1,500; R12, 40,000; R13, 
300,000: R14, 100,000: R15 f 1,000,000: R16, 
200,000; R17, 50,000 (a rheostat). The con- 
densers have the following values: CI, .5-; 
C2. .5-: C3, 8; C4, 8: C5, .05-: C6. .1 : C7, 
.1-; C8, ,0005-; C9, .00025-; C10, .01-; CU, 
,00025-; C12, .01-; C13. ,25-; C14, .03-; C15. 
1 1 : C16, .0009-. 



NEW HOME STUDY COURSE FOR 
PROFESSIONAL SERVICE MEN 

A new home study course of instruction for 
professional Service Men, in which theory and 
practice are presented in a new way, has been 
prepared by the National Radio Institute, of 
Washington. D. C. This course, comprising 52 
separate lessons, covers such subjects as the 
fundamentals of electricity, magnetism, energy 
conversion, tubes, all kinds of circuit measure- 
ments, testing and laboratory procedures, repair 
notes, practical application of accessories, mathe- 
matics in radio, photo-cells, and associated appa- 
ratus. 

A lesson grading service, a series of 12 refer* 
ence books, and 8 service manuals are all includ- 
ed as part of the course. Free consultation 
service is also available. Two years are needed 
to complete the full course, and the student is 
jriven a diploma at its termination. If requested, 
the Institute will send the student's employer 
periodic reports on his progress. 

Service Men desiring to improve their profes- 
sional standing by a systematic course of study 
will do well to consider this opportunity. 

At a recent meeting of the Radio Club of 
America a paper was presented on Q.A.V.C. 
systems. It might be well to mention here that 
' this paper treated in detail the effect of Q.A.V.C. 
on receiver performance. Such a paper can only 
be appreciated by the well-trained man. the man 
with a thorough background of radio knowledge, 
theoretical as well as practical. 

The N.R.I, course is well suited to explain 
these things so that you don't have to guess — 
you'll know. 



Special Offer 



to Dealers and 
Service Men 



Your sun pie Filterizer Kit is now ready 
at an introductory price of $2.?5. .lust 
attach this coupon to your letterhead 
with your check or money order, in- 
cluding 15 cts. for postage, and we will 
send one only Filterizer Kit. complete 
with one antenna Filterette, RFI, 75 feet 
of Filterized lead-in wire, and one RF4. 
This offer expires July 31, 1933. Posi- 
tively no orders filled at that price 
after expiration date. 



NEWARK ELECTRIC COMPANY RC»8 
226 West Madison St., Chicago, Illinois 

Enclflst-d thai $2.?5 (plu* 1 3c for |K>st.iKe) for 
which send mc ;it oru«e one fcA.UPbE KILTfcU* 
IZEK KIT, us per your advertisement. 



Name. ~ 



-A ddre * 



City State. 
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(Continued f 

very hijjh negative bins to be impressed 
upon the Ends of the R.F., first de- 
tector, and I.F, tubes, thus decreasing the 
plate current flow and, consequently, the sen- 
sitivity of the receiver. As the volume con- 
trol in the cathode circuit of the A.V.C. tube 
varies the Krid bias, the sensitivity of the re- 
ceiver will jump to maximum as the receiver 
is tuned off resonance. With a low setting 
of the volume control, very little or no A.V.C. 
action is secured, resulting in very little inter- 
station pickup, but only the powerful stations 
will be heard. As the control is advanced 
inter-station noise increases, aa well as the 
noise on the high-frequency lowpowered sta- 
tions, because of this A.V.C. action. 

There was only one simple way, so far 
as we could see, to remedy this fault, and 
that was to limit the A. V. C. action. This 
could be done quite readily by reducing the 
heater voltage of the 56, A. V. C. tube by 
the insertion Of a small filament resistor in 
one leg of the heater circuit, thereby pre- 
venting any action except on really strong 
signals or with a high setting of the manual 
volume control. 

Another method of reducing this form of 
interference lies in cutting down the effective 
length of the aerial to decrease the signal 
input; but this method has the disadvantage 
of making the receiver less sensitive to weak 
signals. One customer, not desiring any 
changes in the chassis, was pacified by in- 
stalling an S. P. S. T. knife switch at the 
window, so that the aerial could be discon- 
nected at will, and using as the aerial the 
wire, about 20 feet long, from the window 
to the set. This method proved very effective. 

The correct length for the aerial will vary 
in each individual case, and is dependent 
upon both the location of the receiver and 
the automatic volume control action. 



RCA Victor RE-80 

A common complaint on the RCA Victor 
RE-80 receiver is oscillation, no A. V. C. 
action, loud volume, and motor-boating on 
the higher frequencies accompanied by dis- 
torted reproduction: often, the conditions are 
intermittent. In this receiver the manufac- 
turer departs from the practice followed in 
a number of previous models and obtains 
voltage for the pilot light from the filament 
winding feeding the power amplifters instead 
of using the common heater winding, where, 
should the pilot light socket or lugs become 
shorted to the chassis, either hum, because 
of disturbance of the center-tap. or a lower- 
ing of the heater voltatre would result, or 
both. 

In the RE-80, however, a pilot-light-socket 
short will short out the power amplifier hias 
resistor as well as remove the negative potential 
from the cathode of the duo-diode, 55 tube, as 
shown in Fig. 1. This will result in distorted 
reproduction: no A. V. C. action; and, because 
a hich negative grid bias is not impressed upon 
the R. F., first detector, and I. F, tubes at reson- 
ance, loud volume, and oscillation. 

Due to the additional control, which is a 
combination radiophone switch and phono- 
graph volume control, which is placed on the 
front panel directly in front of the antenna 
coil, a metal shield is employed to prevent 
inter-action between these components. There 
is so little clearance between this shield and 
the pilot light socket lugs, that vibration 
often causes the lugs to short to the shield, 
Producing the complaint. It is a simple mat- 
ter to twist the lugs to a more advantageous 
position or, as some do, to wrap a layer of 
tape around the lugs, to prevent a recurrence. 

Atwater Kent 812 

To visually indicate resonance with an in- 
coming signal, the Atwater Kent model 812 
receiver employs a neon bulb or tonebeam. 
Frequently, the operation of this tonebeam is 
erratic, the light column falling slowly, wav- 
ering and disappearing down the long elec- 
trode, usually climbing suddenly to repeat the 
process. 

At first, quite naturally, the neon bulb was 
suspected, so a new bulb was installed to 



rom page 93) 

allay our suspicions and, coincidently, as later 
proved, operation was again normal. How- 
ever, after a few days, the same complaint 
was received. It did not appear likely that 
the neon bulb was at fault again, but another 
bulb was taken along, anyway. This time, 
while replacing the bulb Or cleaning the socket 
contacts (the socket is a double contact unit, 
similar to those used in automobile head- 
lights), the chassis was removed so that a 
careful <heck could be made of the tonebeam 
circuit, tvhich is shown in Fig. 2. 

An analysis soon disclosed that the tone- 
beam potentiometer (which is used in a vol- 
tage dividi'r circuit to provide an adjustable 
initial bias to take care of the varying char- 
acteristics of different neon bulbs so that 
electrode A is positive with respect to the 
long electrode C) was being intermittently 
shorted out of the circuit. The two carbon 
resistors, R2 and R4. part of the tonebeam 
voltage divider system, along with the second 
resistor in the cathode circuit of the 55 tube, 
are mounted in a long, stiff * fish-paper" con- 
tainer, end to end; resistors R2 and R4 being 
insulated from one another with a small lump 
of liitch. This container may be found near 
the push-push, type 46 sockets beneath the 
chassis. 

Due to the fact that the Woods-metal ends 
of these resistors are sharp, vibration causes 
them to work through the pitch and short 
one to the other, which circumstance shorts 
Out the tonebeam Potentiometer, R3, and dis- 
turbs the biasing arrangement, preventing the 
neon bulb from functioning. When this bulb 
was replaced on the first service call, the 
handling of the chassis must have cleared 
the short — for the time being. 

The action of the tonebeam is interesting 
and an explanation of its operation may not 
be amiss at this Point. At resonance, the 
negative bias on the R. F., first detector, and 
I. F. tubes is increased due to the action of 
the automatic volume control. Consequently, 
this reduces the voltage drop across the re- 
sistor Rl, which produces a Proportional in- 
crease in the voltage differential between the 
electrodes A and C of the neon bulb, thereby 
causing the light column to extend up the 
long electrode C. indicating resonance. The 
resistor R5 is placed in series with the arm 
of the potentiometer to make the tonebeam 
action more uniform with both weak and 
strong signals. The purpose of the short 
electrode B in conjunction with R6 is to se- 
cure more stable operation. Resistors R2 and 
R4, besides being part of the divider system, 
are used to limit the range of the tonebeam 
adjustment so that too large an initiat bia^ 
may not damage or weaken the neon bulb 



of 

Radio Fundamentals 



Brunswick 17, 24. 25 

An interesting case was encountered some 
time ago on a Rrnnswick model 17 receiver; 
the complaint being no control of volume and 
highly distorted reproduction. The fish paper, 
insulating the can of the first electrolytic 
Condenser from the chassis — after the latter 
had been removed from the cabinet — was im- 
mediately checked for leakage, as this is the 
most common cause for this condition, de- 
scribed by the writer in the July, 1932 issue of 
Radio-Craft; but the insulation passed in- 
spection and test. Resides these symptoms, 
it was noticed that the tapped field coil, in 
the high voltage secondary return, had heated 
to such an extent that even the frame of the 
speaker became too hot to handle, a condi- 
tion that had not been found in any previous 
case. 

The large carbon resistor located between 
the two 1. F. transformers, because of poor 
ventilation due to its Proximity to the shield 
cans and its position in the circuit as part of 
a voltage divider system (this resistor drops 
the high voltage for the necessary voltage 
impressed on the screen of all four screen- 
grid tubes) was found badly charred. It was 
checked with an ohmmeter: and instead of the 
normal 14.000 ohms, a reading of about 3,500 
ohms was obtained. The two 5,000 ohm. .5- 
watt resistors, because of the increased cur- 
rent flow through the large resistor complet- 
ing the voltage divider circuit and used to 
procure the required oscillator plate voltage, 
(Continued on following page) 




IN THE Model 664 Capacity Meter, 
and the Motlel 663 Volt-Ohm- 
meter, Weston provides two Stand- 
ardized Units which quickly and 
accurately measure capacity, resis- 
tance and voltage. They will always 
beup.to-date,despitecircuitchange9, 
because they measure fundamental 
quantities. 

Both instruments are built on en- 
during Bakelite panels. Each can be 
mounted in an individual carrying 
case; or the two can be mounted in 
a combination case together with 
the Weston Model 662 Oscillator— 
thus providing a complete kit for 
Poiut-To-Point testing of all makes 
and types of receivers. 

The Model 664 provides for the 
measurement of all capacity values, 
AC voltages and output readings 
ordinarily encountered; and the 
Model 663 provides for the nieasS 
urement of all values of resistance 
as well as all values of DC current 
and voltage encountered in radio 
servicing. The coupon will bring 
you complete information . .Weston 
Electrical Instrument Corporation, 
599 Frelinghuysen Ave.,Newai k,N. J. 

WESTON;JEWF,LL 

I Kadio Insfn/mente-\ 



Weston Electrical Instrument Cokpoiutio* 
599 Frelinghuysen Ave., Newark, N. J. 

Please send me further information 
on V/eiton-Jcwell Service Equipment. 



Namm 



Address 
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Beiter get on out list ~ It 
Wilt Pap you •Send Coupon 



RADOLEK CO., 128 Canal Station. Chicago. 

Gentlemen: Please i»eiKl me ihe i-rufH Guide. 
I Ltn a Dealer □ Serviceman □ 
I operate ftutu Shot) or Store O; from Home □ 
I own the following Test Equipment 



My tmininir and experience is.. 

Name 
Address 



RADIOS BIG VALUE 



Nothing like it! 6-tube 
GolbClttultC gets police 
calls . ( 4 has automatic 
volume control with 
new duplex diode, tri- 
ode 55 tube: has tre- 
mendous power. no 
hum or distortion, 
with 2 Class A 
Power Pentode 
59 tubes ; full 
ranee tone con- 
trol: full size 
Dynamic speak- 
er: full vision 
spotlight con- 
trol. Fully selective and sensitive — coast to 
coast r*re|ition. A full -size radio in every tray. 1 -Out- 
performed 12-lube set In every way" — M. A. Ailklns*. 
W Va. Complete «lth beautiful midxet i abinet and 6 
Raytheon tubes $13.85. OUaRANTKKD. Send today 
for free circular. (Know the newest in auto radio — the 
"FOUDSON" sensation') 

FORDSON RADIO MFG. CORP. 




1170G Livernois Ave. 



Detroit. Mich. 



MP endable 



I 




... It u II 

j,OUD SPEAKERS 

NORMAL* efficiency 2% io 25 waits 
—peak capacity 50 watts! DUD'S 
new diaphragm and voice coll assem- 
bly assure Higher eittcienc.v and far 
greater depends lil litV 1 Write for lit- 
erature on Itl'D units, all Slumi- 
num. weatherproof 'NATUKAL- 
TONE" trumpets, microphones, ex- 
citers, air column horns. Get de- 
tails of KIVK DAY FREE TKIAL! 



also were found carbonized nnd charred and I 
changed in value. All three units were re- | 
placed, the large resistor with a wire- wound 
15.000-ohm affair; the receiver then performed 
as well as ever. (The diagram is shown on 
page 207 of the 1932 Official Radio Service J 
Manual. — Editor.) 

Hammarlund "Pro," "Comet" 
The Hammarlund "Pro" and *'Comet»" short- 
wave and broadcast band superheterodyne re- 
ceivers, employing plug-in coils were serv- 
iced because of failure of the L F. oscillator. 
These models use a second oscillator stage, 
which can be switched in or out. tuned to the 
I. J\ frequency and coupled to the I. F. tube, 
for the reception of C. W. signals. In all 
cases, the fault lay in a high resistance con- 
nection to one of the secondary lugs on the 
coil of the I. F. oscillator. A hot ii'on soon 
remedied the defect, but only after some 
trouble in locating the source. 



A NEW ENGLISH ALL- 
METAL TUBE 

(Continued from page 75) 

and the built-in rubber mounting should at 
least do away with the terribly annoying 
microphonic howling due to loudspeaker re- 
action, and should make the tubes last longer 
than usual. The greatly reduced Overall size 
is also an important factor. 

For portable and mobile rudio installations 
of many kinds, the Catkins possess obvious 
advantages: tubes of this kind would give 
American manufacturers of auto— radio receiv- 
ers a wonderful sales "talking point** and 
would enable them to keep their sets sold with 
fewer service worries : it is no secret that 
some of the new trick -combination tubes are 
altogether too critical for bouncy automobile 
service. For airplane use, something of the 




HNSUIATED 
CO VER.I N & 
( INSTEAD OF 
SCREENING — 
CONTAIN! ERL) 



MINIMUM 
OF SOUND 
COUPLING 



sort is certainly needed to stand the terrific 
shock of repeated landings. 

At the time this issue of RaDio-Ckaft went 
to press (the middle of June) no Catkins were 
available in the United States, and none are 
expected, except, perhaps, as samples. If any 
American manufacturers grab the idea and 
turn out some tubes, for experimental pur- 
poses, if nothing else, we will be glad to 
herald their efforts in this magazine. 



BUD SPEAKER CO. 

DORR ST 
TOLEDO. OHIO-U.S.A. 



RESISTOR GUIDE 

Electrad Inc. announces a 1933 edition of their 
1 Resistor Replacement Handbook, so popular last 
year. The new edition i» worked up in an en- 
tirely different manner than the older editions, 
and is extremely concise and detailed. 

All types of resistors, including those of the 
' carbon type, are analyzed. It is possible to 
I determine from the data given what replace- 
ment resistor or volume control value (includ- 
ing the physical size) is required for any current 
— model radio receiver — and a lot oC old ones, too. 
The Handbook is kept up to date by supple 
I menta which are supplied free during the year. | 




Read the announcement on pa^e 125 
about the new OFFICIAL AlTTO- 
RADlO SERVICE MANUAL. This 
is tlie greatest hook of the year for 
Radio Service Men. 



SUPER TESTING KIT! 




WITH PENCIL 
TYPE HANDLES ftrui a»t«r- 
eh»n*r:il»le Tin End. Kit compltte 
with 2 Plut ln lVonc ? AllitKtor 
Clip*. 2 Nntlle |»oint Pltonr Tip*. 

•nil jf ^<>H«i* Luk». Ix>m. Th>n 
P»nciit-Ty|>e lonJlc* tor v«*y t»>rt» 

!•»* In (IKht plnt'CB. Urn! lor 
ie«iin« Lou* .miJ £ltort-whv« Set*. 
Coil.. Coaden»-r*. Etc. Complete 
k.it. introductory Price Nov. 
SI. 00 Prepaid. 

AMERICAN RADIO 
HARDWARE CO. 
137 Grand Stre.t 
New York N. Y. 



WRITE about New 

Special 10 -Tube Kit 

including working diagrams. 
Send Self Addressed Envelope 

Catalog Sent FREE 

AIR E V 67 Cortland t St. 

I VVC A New York, N. Y. 



PRACTICAL RADIO SS : fL£ 
ENGINEERING * uc T 

LiiuniLLiunu suhooU In New York 
or Chicago. Home Study Courses on No 
Ob!! K;ii ion Plan. Catalog on Request. /C\/"vr 

RCA INSTITUTES, INC. 'K^ 1 

Dept. R.T.-8 
75 Varick Street New York 

1154 Merchandise Mart Chicago 



no 



RADIO-CRAFT for AUGUST, 1933 



WWW. 



NEW TUBE DATA 



(Continued from page 79) 

The grids of the 53 are alternately operated istica with the type 
sufficiently positive to cause grid current to flow 
in their input circuits. This feature imposes 
a further requirement on the Preceding ampli 
fier stage. It must supply not only the neces- 
sary input voltage, but it must be capable of 
doing so under conditions where appreciable 
power is taken by each grid of the class B am- 
plifier tube. The design of a class B audio am- 
plifier with its driver stage is, therefore, some- 
what more involved than for a class A system 
and must be checked for each change in the 
component parts. 

In the design of class B amplifiers, the inter- 
stage transformer is the link interconnecting 
the driver and the class B stage. It is usually 
of the step-down type: that is, the primary 
input voltage is higher than the secondary 
voltage supplied to the grids of the power out- 
put tubes. Depending upon conditions, the 
ratio of the interstage transformer primary is 

one-half its secondary and may range between 
15/1 and 5.5/1. The transformer step-down 
ratio is dependent on the following factors: 
(I) type of driver tube; (2) type of power 

tube; (3) load on power tube; (4) permissible 

distortion; (5) transformer efficiency (peak 

power). The primary impedance of the inter- 
stage transformer should be essentially the same 

as if the transformer were to be operated with 

no load; that is. into an open grid. Since power 

is transferred, the transformer should have rea- 
sonable power efficiency. 

The type of driver tube chosen should be cap- 
able of handling enough power to operate the 

class B amplifier stage. Allowance should be 

made for transformer efficiency. It is most 

important, if low distortion is desired, that the 

driver tube be worked well below its class A 

undistorted output rating, since distortion pro- 
duced by the driver stage and the power stage 

will be present in the output. 

As a class A amplifier triode. the 53 may be 

employed in the driver stage of class B amplifier 

circuits, and thus reduce the number of tube 

types necessary in a receiver. When operated 

in this vray. with a plate supply of 300 volts 

and corresponding grid bias, the 53 is capable 

of supplying a power output of upwards of 

400 milliwatts. The load into which the driver 

works will depend largely on the design factors 

of the class B amplifier. In general, however, 

the load will be between 20.000 and 40.000 ohms. 

For class A amplifier triode operation of the 53, 

the two grids are connected together at the 

socket; likewise, the two plates. These connec- 
tions place the two triode units in parallel. 

Operation of the tube w then similar to any 

class A power amplifier triode. 

The D.C. resistance in the grid circuit of the 

53 when operated as a class A amplifier may 

be as high as 0.5 megohm with self-bias ; with 

fixed bias, however, the resistance should not 

exceed .1-megohm. 

Figure 6 shows a family of plate and, or grid 
current vs. plate voltage curves, and Fig. 7 
shows the power output, percent distortion, and 

D.C. Plate and grid current per triode as the 
driver signal voltage is varied. The following 
ratings and characteristics are obtained: 



42, which characteristics 
were published in the Radio-Craft Tube Chart 
in the July, 1932 issue. The only difference be- 
tween the type 42 and the type 18 is in the 
filament mting which is 6.3 volts at .6 ampere 
for the 42 tube, and 14 volts. .3-ampere for the 
18. For completeness the following character- 
istics obtain for both the type 42 and 18: 

Heater Voltage 6.3 Volts 

!i w ! te 5. ( S rrei,t 0.65-Ampei 

Plate \ oltagc 250 Volts 

Wti \ oltaRc 250 Volts 

Grid Voltage .|6.5 Volts 

Amplification I* actor 155 

Plate I jonat:, nee IV//////. 75.000 Ohms. 

£ utudCotH uctance 2.200 M mhos. 

Plato Current 34 ^ 

Wn Current 7.5^. 

\f ? e8 i s, ? nce ■. „ -a- 9000 Ohms* 

Max. I ntiiijtoned Power Output ... 30 Watts 

*A boail Hestatance of 7.000 Ohms Rives the same power 
output and percentage distortion as 9,000 Ohms. 

The 70 

The type 70 is a special detector and A.V.C. 
tube designed for use for C.3 volts. .3 ampere- 
service. This tube contains two grids, a heater, 
a cathode, and a plate. The heater, cathode! 
and plate connect to the usual Prongs on the 
tube base sockets. The two grids connect to ! 
the other two prongs, interchangeably. The 
characteristics of this tube are as follows: 

![ ra ! er X. o]t:1 ¥ 6.3 Volts I 

SIS" 0 * , V, 3 Ampere 

Detector Plate Voltage 180 Volts 

Griil Return I asm! to Cathode 

Plate Current 2.25 ma. 

tind \oltaKr go y 0 |t 8 

Mutual Corulurtanee 500 M m h<*. 

Voltage Amplification Factor 15.3 

Type 25-S — A Duplex-Diode Triode 
The type 25-S is a duplex-diode triode designed 
for use on air cell battery receivers. This tube 
is also intended for use as a detector and A.V.C. 
and contains a grid, a filament, a triode plate 
and two diode plates. The socket connections 
for this tube are illustrated in Fig. 3D. The 
characteristics are as follows: 

Filament Voltage o 0 Volts 

Filament Current '.Y".'/^\V,\7. ?06-Ampcrc 

Mate Voltage. 135 VoU , 

Negative Grid \oltage 3 Volt* 

M ut ual Conductance [[] 475 m 

Amplification Factor 20 

Plate Current . , 

Plate Resistance ........ 



I ma. 
.42.000 Ohms 



The 6A4— Power Amplifier Pentode 
The 6A4 has characteristics identical with the 
type LA given in the July, 1932 issue of Radio- 
Ckaft and is completely interchangeable wi-th the 
type LA. For completeness the characteristics 
are us follows. 

Filament Voltage 

'A.C.or D.C.) 
Filament Current. 



Volts 
Amperes 



Volts 

ma. 

Watts 



Heater Voltage ( \ .C or D.C.) 2.5 

Heater Current 2.0 

As Class B Power Amplifier 

Plate Voltage 300 max. 

Dynamic Peak Plate Current (Per plate) 1 25 max. 

Average Plate Dissipation 10 max. 

Typical Operation: 

Heater Voltage. 2 5 

Plate Voltage 250 300 

Grid Voltage ... 0 0 

Static Plate Current (Per 
plate)... 14 175 

Load Resistance (Plate-to- 

plate) 8,000 10,000 

Nominal Power Output* . 8 10 

As Driver Class A Amplifier 

(Both grids connected together at socket; likewise both plates.) 

Heater Voltage 2.5 

Plate Voltage 250 294 

Gride Voltage -5 -Q 

Amplification Factor 35 35 

Plate Resistance II ,300 1 1 ,000 

Mutual Conductance 3.100 3^200 

Plate Current 6 7 









6.3 


Volts 


. 100 






0.3 


Amnere 


135 


165 


1 80 max. Volts 


100 


135 


165 


180 max. 


Volts 


-0.5 


-9 


-11 


-12 


Volts 


9 


14 


20 


22 


ma. 


1.0 


23 


3.5 


3.9 


ma. 


83.250 


52,600 48,000 45,500 


Ohms 


100 


100 


100 


100 





Volts 
Volts 
Volts 



Ohms 
Watts 



Screen Voltage.. 
Grid Voltage*. 
Plate Current. 
Screen Current 
Pbte Resistance 

(Approx.) 
Amplification I ac- 
tor (Approx.) 
Mutual Conduct 

ance t,200 1. 900 2,100 

Load Itesistaticc . . 1 1 .000 9,500 8,000 
Power Out put ** . . 0.31 0.7 1.2 

*Grid volts measured from negative end of D.C. operated 
filament. If the filament is A C. operated, the tabulated 
values of grid bias should each be increased by 4.0 volts and 
be referred to the mid-point of the filament. 
**9% total harmonic distortion. 



2.200 
8,000 
1.4 



Mmhos. 

Ohms 

Watts 



Volts 
Volts 
Volte 

Ohms 
Mmhos. 

ma. 

♦With average Input of 350 milliwatts applied between grids. 
The 18 

This tube is a power output tube and is iden- 
tical in construction and in electrical character- 



DIRECT-COUPLED A.F. 
AMPLIFIERS 

(Continued from page 81) 

tials between the elements of the tubes. 

Since the very high potential necessary calls 
for more expensive parts, which are sometimes 
hard to obtain, we will, next month, go into 
more elaborate types of direct-coupled circuits 
which give high train and even better tone 
without demanding other than the standard 
components in universal use today. 




f ...with 
f his better 
AuPuRPOSE 
\Jesterf 



Voltage and Point-to-Point Resist- 
ance Tester No. 710 

f TERE is the tester you have been 
I looking for! Here is the all-pur- 
pose tester that fills every need of 
both the expert serviceman and the 
radio beginner ... in radio set test- 
ing. 

New Features! 

This new and improved tester is de- 
signed for testing new or old model 
radios. It is equipped with a prac- 
tical selector switch for checking all 
parts of the set circuits by con- 
necting to the set sockets. Selection 
for testing voltages of plate, grid, 
cathode, suppressor grid and screen 
grid is quickly and accurately done. 
Resistance tests are made in a sim- 
ilar manner. These same tests can 
be made directly with meter by con- 
necting through jacks. Contains 
new wiring with added combination 
large and small 7-hole socket. 
Plate current, filament volts, also 
line and power supply volts are 
measured. The battery is used for 
the continuity testing of transform- 
ers, chokes, etc. Capacity and re- 
sistance charts are furnished show- 
ing use of instruments for testing 
condensers, also for measuring re- 
sistances. 

Only $ 1 5.00 Net to Dealers 

(List $25.00) 

Can be had in No. 711 with Triplett d.c. 
voltmeter having 1000 ohms per volt re- 
sistance at $22.50 net. Your jobber can 
supply you at the dealer's net price. Try 
this amazing all-purpose tester one day, 
and you'll wonder how you got along 
without it. 



READRITE METER WORKS 

66 College Ave. 
Bluffton Ohio 



mail This Coupon Jo DAY.' 



Readrite Meter Works, 

College Avenue, 
3luffton, Ohio. 
Gentlemen : 

Please send me information about Read- 
rite No. 710 AH-Purpose Tester. Also 
catalog of other servicing instruments. 




Name 
Street 
City 



... State.. 
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, Simplicity Analyzer Unit — , 

AS DESCRIBED AND ADVER- 
TISED IN JULY RADIO-CRAFT 



• 1 



\ warm 



Latest type set- 
tester developed. 

I Used with any gen- 
eral purpose meter- 
Makes a basically 
permanent and sim- 
ple analyzer. 



25 



Complete kit of 
part* na shown in 
article 

IncludinK 3 ft.niJj'» 
adapters tind clmrt. 

PREXSKY METER LESS TUBE TESTER 
KIT us advertised and described in $g25 
February Radio Craft 



Jewell Tube Checkers 

IN FINAL BIG CLOSEOUT 



Jewell r»38 tul>e 
seller. This Is the 
one that every 
dealer wants. Now 
you Kin afford to 
buy two or more at 
this M>e<i;il price. 
Only «5 left. Ea«h 
set furnitlied with 
the Na Aid 
XYL sinKle 
adapter. Our 
price 




$2975 

Loweal price thru* instruments were e*er **>ld before 991.00 

The 214 — 536 — S38 — at the same price; 



?A3 
2A.'» 

15 
19 
01A 



42 


SI 


SI 


44 


58 


82 


45 


t>i 


83 


46 


71A 


84 


47 


75 


86 


49 


77 


Su 


AO 


78 


UXiyy 


64 


to 




56 








MAIL ORDERS FILLED 
SAME D\V. C. O. \. 
Otdrrn Miimt be nrCOm- 
tmaird by 10' deposit. 
Include po»l«ice. 

45D Versev Street 
NEW YORK, N. Y. 

Stir i'*rk it mtiquatUtt f«t 
Trantm lltt>v Appttrutu*. 



LYNCH 

RESISTORS 

Never Fail 
In Service 



1W1QHALCOMPAWV.WC- 



JuncOU.. 1933- 

Zt\ ill be lout . ^ UJted in fiWmJC 

* Tbe*e un.ta are W be « 

Ah you kno* • ^i^m for nu»"> 

arrived 0-.%^ * fi - ne 'Si 
year* and th' V n«V ' " * iD Mr vice »«" 

justified in P»y u, * > "ibuuQ Ibw P*'' 
price nee***'* w 

General Me*'**'- 



READER'S PAGE 

(Continued from page 101) 

there is juice at the primary of the power trans- 
former before they shake their heads sagely and 
tell the customer that a new transformer is need- 
ed? Very few, if our mail is any indication. 
There is current at the wall outlet, so the set 
must be "shot," they figure. They forget that the 
flexible power cord is likely to be knotted by 
playful children, mishandled by maide, or 
otherwise mistreated until One of the wires 
breaks inside the insulation. 

Why does Mr. Smith's set rattle so much? 
Is it a loose voice coil, a shorted bias resist- 
or, or merely a loose tube shield that is 
shocked into resonant vibration by the strong 
sound waves from the speaker? 

Little things like this should be investi- 
gated first before any probing is done in 
the circuit itself. 

Adding Automatic Volume Control 

Many wide awake Service Men on the look- 
out for new business are writing in for dope 
on adding automatic volume control to broad- 
cast receivers not so equipped. Our invari- 
able answer, in this regard, is the same as 
Punch* 8 famous advice to people about to get 
married: "Don't." 

Automatic volume control is a pretty 
tricky proposition, as some set manufacturers 
have learned to their sorrow, and it cannot 
be installed in any old set like a line-voltage 
regulator or a new tube. To be successful. 
A.V.C. requires that the set have consider- 
able amplification, more in fact, than is 
available in the thousands of T.R.F. and 
neutrodyne receivers that are still giving good 
service in many homes. Some superhetero- 
dynes are more amenable in this respect ; but 
then again, the A.V.C. is likely to work too 
well, and then the customer complains about 
the terrific noise between stations. A.V.C. 
was not really successful in commercial re- 
ceivers until it was accompanied by inter- 
station noise suppression, the system now be- 
ing known as "quiet automatic Volume con- 
trol, " or Q.A.V.C. 

We don't intend to say that A.V.C. can't 
be added to old sets ; some Service Men have 
done it. but the general experience of the 
men who have tried it indicates that the re- 
sults are not worth the trouble. 

Short-Wave Reception 
The present boom in the short waves has 
created another remodeling problem, that of 
revamping old sets into short wave outfits. 
It looks pretty easy to unwind some of the 
wire from T.R.F, transformers and to pull 
out a couple of plates from each of the tun- 
ing condensers, but the result is by no means 
a short-wave receiver. The big demand for 
remodeling appears to be with old T.R.F*. 
sets, whose original design couldn't possibly 
be more foreign to short-wave circuit re- 
quirements. As many Service Men will re- 
call, practically all T.R.F. and neutrodyne 
sets were almost uncontrollably regenerative 
at the low wavelength end of the tuning scale, 
and required all sorts of crazy "suppressors" 
to keep them from breaking into violent os- 
cillation. Very, very few sets of this type 
were usable, at all, below about 250 meters, 
the section of the broadcast band between 
250 and 200 meters being known popularly 
as the "graveyard." 

Well, start removing turns and cutting 
down the condensers and the problem becomes 
a thousand times worse. If the set uses 
triodes (OlA's, 26's or 27's), such revision is 
absolutely hopeless; if it uses tetrodes (22's, 
24's or 35's), there is a slightly better chance 
for success, but only down to perhaps 80 or 
100 meters. The grid to plate capacity of 
tetrodes is low enough to permit respectable 
amplification on the short waves, but only 
in circuits in which special care has been 
taken to avoid interstage coupling effects. 
The shielding and the general mechanical con- 
struction of old T.R.F. receivers are not 
nearly adequate for high-frequency work. It 
is usually cheaper, less troublesome, and cer- 
tainly more satisf actor from everyone's 
standpoint to build an altogether new short- 
wave receiver than to attempt to revamp an 
I old broadcast instrument. 

(Continued on following page) 




Replace burnt-out^ 
defective ballasts 




MILLIONS of 
Sets including 
MAJESTIC and other standard lines 
need ballast Replacement NOW. 

JOBBERS AND SERVICE 
ORGANIZATIONS— 

Send for our plan outlining Ballast 
Replacement Market and Money Mak- 
ing Plan. 



VOLUME and TONE CONTROL 
GUIDE just off the press! Write for 
your copy. ....... 



CLAROSTAT MANUFACTURING CO., Inc. 

285 N. 6th St. Brooklyn, N.Y. 

ABORATORY 
SERVICES 

We design, eonatrtirt or advise. J ust write us your nwdn 
and trouble*, fully statin*. Just what you desire to do. 
and \<q will show you how. 

TRANSFORMER SERVICE 
Our automatic wind Ins equipment cm duplicate speciid 
and regular transformer colls, slnttb' or In quantities. 
Precision, quality and correct design Is Prevalent: our 
Kngl nee ring services are free to help you obtain the 
proper coll for your needs. 

Inductances for oscillators. R. F. coils, chokes, also com- 
plete sets of matched coils for any circuit and any 
frequency. 

RAOI0 DIAGRAM SERVICE 

We mn furnish you vrilh change-over diagrams I'or any 
Ircuit: or, L/ you are desiring to construct a receiver, 
either long or short wave, and want precision parts, let 
us ouote on part* trjat are precision matched. 

SHORT WAVE SERVICE 
STLYOt MARSHALL. LINCOLN, and 8COTT fans. 
We can furnish you with diagrams ind parts to change 
over your old models Into modern receivers. 

AMPLIFIER SERVICE 

We entry in stock complete p«rt» for amplifier*, any «r«.ttnce up to MM) 
Line, mike Of ;»ay Other irmiflfor mcr to tit Jour a»-cd». Out prices rvru 

Bend u» your amplifier •peeiuVntiont. We will vire you money *nd Mill 
lanifltain ejirem. quality. Our nperioiicc of 15 yeuri in the Sound 
Eii8ini-*-rin< Field in hi your dujxMutl. 

FORMER SILVER MARSHALL REPRESENTATIVES 

vr« run furuith you *llh rcpUct'incat parts for your S. 3d. Bound 

MANUFACTURERS' SERVICE 
FOR THE MANUFACTURER 

We nre rqu^PP^ to mnke nil laboratory mraiuirrment n and redesign your 
lAbnmtMry circuit n for commercial prixfuction. We lire able to »»lve »ny 
of your production dilficuJtUB — either 

RADIO, ELECTRICAL. Or MECHANICAL 
All our products ate tbooluteiy CWKotced to be aa represented in every 
r»apect. 

RADIO RESEARCH LABORATORIES 

Manufacturers, Designer!, Consultmj and Experimental Engineers 
aoif California Ave*, Ft* Wayne, Ind* 

£0 vmari in the electrical <uid radio field 



Thm cea*uiti for auto- 
mdi«K< i* here. Live- 
wire dealern and •erv- 
tremen can make biC 
money thin au miner in- 
stalling better auto- 
radio Meta nt price** that 
are aenxAtionally low. 
The TRUMAN Auto-Radio if all-electric, employa mx 
tii)>ef and haa two atafte* of audio. Th« «et ia extremely 
compactand measure* Cmflrl 2inehe*. Only three wiren 
to connect and net is ready U» operate. 
Model EO— Net $22. OS Model ORC— Net $23.63 

TRUMAN RAOIO SHOP 
7443 Stewart Ave. Chtcago, Illinois 



AUTO 

RADIOS 



SERVICEMEN! 

THE MOST COMPLETE LINE OF CONDENSERS 
AND RESISTORS FOR EVERY RADIO USE 
Writ* tor our new 6>p«ge Catalog toMJor Irc o ol charge 



7C WMhlngton Stroot 



Brooklyn, N. V. 



Prices of LYNCH R«»l«tors to Jobbers , 
Dealers and Servicemen no higher 

than price* of ordinary resistors. 
Free Descriptive Folder Upon R*que$t 

LYNCH MANUFACTURING CO.. Inc. 

SI Vesey Street New York, N. Y. 



112 



RADIO-CRAFT for AUGUST, 1933 



MAKE EVERY 

WMaPailic 

Address System! 



SERVICEMEN 

RADIO DEALERS 

SEND FOR THIS 

igPl FREE 

CATALOG! 

SffiaSS^flP | T , S CHOCK-FULL 

OF BARGAINS FOR YOU 

Radio Dealers and Servicemen 
can't afford to be without this 
hook* It offers marvelous buys 
in Radio Sels, Long and Short 
Wave Appa rat us, Scr* icemen's 
Kepairand Replacement Parts, 
Electrical Goods, Sporting 
Goods. 

JUST OFF THE PRESS! 

Be among the first to have the pick of 
great bargains. Mail this coupon now! 

KADIO CIRCULAR CO., INC. 
225 Varick St. 

New York, N. Y. Dept. RC-8 

Please send me free of charge and with- 
out obligation, your latest catalog. 

Name 



Address 
City 



State 



O N 

By Test 

Complete Li fie of 
ELECTROLYTIC 



DUM 
"Best B 



Paper and Tubular 

CONDENSERS 



MODERN UP-TO-DATE 
RADIO ACCESSORIES 



Our condensers are known by Serv- 
ice Men for their quality and permanent 
life. They are used all over the coun- 
try in radio service work. 



Send for free catalog 

Jobbers and Agents Territory Open 

DUMONT ELECTRIC CO., INC. 
453R Broome St., New York, N.Y. 




RADIO 



EASY WAY TO 
MAKE MONEY IN 

New training method and service equipment offer starts 
you earning aulrkly. Covers all the latest development 
In radio science, preparing >ou quickly and thoroughly 
for good positions or independent business eareer. Send 
NOW for all particulars to 

Radio Training Association of America 

Dept. RCA-8, 4513 Raveoswood Ave., Chicago, III. 

World-Wide Two Tube Short Wave Receiver 

$/|.75 



12.MX) Mile rweptton record 
C*>taMi«}ied! Tune* from I 5 
to 2O0 Meters. Otsforeiim 
broadwurtft- polico call*. «ir- 



plotie*. amateur*. etc DIRECT! Complete 

fcki- 



jjftt^Hj^flkk ivIT (no driUinK) « ith clear in»tructiaasto 
' build this remarkable 2 tube receiver . $4.75 
^j^H^^^^PP Dry celt or AC model. 

ifMlWS^^ Sen, 11.00. Balance CO D, Sati^fitction 
^ MP Gun -antral! 

Send for FREE Short Wave Cat o log 

HARRISON RADIO CO. Depl. R-8, 112 Liberty SL New YockGly 
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The "Blue Boole'* 

Many Service Men and dealers with previ- 
ous experience in the automotive industry ask 
if there is any such thing as a "Blue Book" 
of second-hand radio set values, as there is 
of used cars. The publication of such a book 
was actually contemplated at one time by a 
man who knew nothing about the radio busi- 
ness. After making a few discreet inquiries 
he very wisely gave up the idea. 

The dealer who makes an allowance of any 
kind on an old set when a new one is pur- 
chased is merely giving what amounts to a 
discount on the price of the latter. If the 
furnace in his house burns wood, he breaks 
tip the cabinet and stacks the pieces in his 
cellar. He then tries to salvage as many 
parts as possibe from the chassis, and th rows 
the pickings into the junk box under the 
bench. 

Sell the old set over again? Dealers are 
having enough trouble selling brand new 
sets at the lowest prices that ever prevailed 
in the radio business. The reader wno 
x keeps RaoiO-Ckaft on file is referred to page 
146 of the September 1932 issue. ("Radio a la 
Cortlandt Street.") 

Rokekt HekTZberg. 



MOBILE P.A. SYSTEM 

(Continued from payc 102) 
pull. These, in turn, Jire transformer coupled 
to type 42 pentodes in push-pull in the out- 
put circuit. A dual gain control is connected 
in the control-grid circuit of the 36 p s, giving 
extremely smooth, even regulation of volume. 
A small, but powerful, motor-generator within 
the unit supplies 300 volts D.C. at 100 milll- 
nmperes. This unit is noiseless in operation 
and hum-free, due to accurate construction 
and through the use of a well-designed filter 
system. 

The undistorted power output of this am- 
plifier is 7 watts; the current drain is 8.4 
amps; the motor draws .5-amp, while each 
speaker draws approximately .5-amp. 

The amplifier may be used to drive from 
two to six speakers to normal maximum 
speaker undistorted output, and it has ample 
voltage amplification to work directly from 
a double-button carbon microphone with- 
out additional pre-stages or booster ampli- 
fiers. This amplifier, known as the Acratone 
model 770, is equipped with a built-in micro- 
phone and phonograph matching transformer, 
which matches any single or double button 
microphone. Connections are provided for 
pickups of different impedances, varying all 
the way from low impedance pickups to pick- 
ups of 5,000 ohms impedance. The output 
of the amplifier is conveniently tapped for 
connection to a 9 -ohm voice coil, a 15-ohm 
voice coil, a 500-ohm line, or to a 4,,000-ohm 
magnetic speaker. 

Figure 1 shows a schematic wiring dia- 
gram of the amplifier. Figure 2 is a com- 
plete pictorial wiring diagram showing how 
to connect a low impedance pickup, a 200-ohm 
impedance microphone and two loudspeakers. 
Of course, .the microphones must be discon- 
nected while the pickup is in the circuit, and 
vice versa. Figure 3 shows the suggested 
arrangement of the various parts in a motor 
car. Of course, the physical arrangement , 
of these parts may be varied to suit the in- 
dividual circumstances. Obviously, these I 
speakers would be placed differently on a ' 
truck than a car. In order to obtain satis- i 
factory operation, the car storage battery- 
must be kept fully charged, as it is impossible | 
to obtain full power output if the voltage of 
the battery drops below 6 volts. The am- 
plifier would still be operative at 4 Vir volts, 
but at reduced power output. The gain con- 
trol of the amplifier should be kept at the 
lowest level Consistent with clear reproduc- 
tion, except where very large, heavy-duty 
speakers are used. 

Two large clips are supplied with the 770 
amplifier? marked with the "positive" and 
"negative" sign respectively. The amplifier 
cord and battery clip should be examined be- 
fore making any connections in order to make 
sure that the positive side of the amplifier 
is connected to the positive terminal of the 
storage battery. The battery should be 
checked to determine which side is grounded. 
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Dealers! Service Men! 
Increase Summer Sales! 

"ittRadio Modulator! 

« It's here nt Inst! Now yon can "cash in" on 
all Hit) wonderful opportunities for Tublic Ad- 
i .7Ev» , * lne * l> - IW - the RADIO MODU- 

J.A10K yon can convert every radio set into a real 
Public Address system — easily — quickly— at amaz- 
ingly low cost Just the thing for emergency 1* A 
nisi a I h. nous; for "t*|H>t" bn.ndcnsl ing : for <poken 

explanations nii.1 s id en,«cts in bom. movie pro- 

lection: for addressing meetings of clubs and so- 
cieties, tor music stiuienis lntcn-st.il in getting 
microphone practice ar boo.e ; foi- Kmnll mid it ion 
studios; tor show window attraction : for radio 
set demonstrations; aud for home entertainment. 




F.RIAI AND 
CROUM0 poirs 
OP RA0IO SIT. 



A Marvelous Commercial Unit, Tested 
and Approved for all Leading 
Radio Sets 

The RADIO MODULATOR. I new and original de- 
velopment by Shore engineers. Is truly a revelation 
to rmlio men. It make* itosslhle in a new way Uie 
use of a sensitive. m*rh qiiaUt; 2 bnlt4i profes- 
sional type microphone with the radio set. Us 
umiJh.v Is com para hie to that of the best broad- 
en sting stations. Kcpr<Ni action is remarkably true 
nnd clear. Power output Is the same as the radio 
S-jt H*elf. All built to conform to 1 RK stand mils 
of engineering. 

A Complete Compact Unit, Easy to 
Attach and Operate! 

Simply plug into AC. or D.C. power hne— connect 
the shielded wire to serial ami ground posts of th« 
r:«Mo set- adjust the tuning dial— turn on thy 
s« ltch~and presto yon have n regular P.A. svstem. 
>o need to use plug-In adapters or to remove any 
tut** or to taniiMT with the radio chassis In any 
Way Tho Modulator need not he disconnected to 
use the uidio for regular broadcast reception Bv 
turning ©ft the switch of the Modulator, the radio 
is ready for use. 

SPECIAL INTRODUCTORY OFFER 

To Introduce the RADIO MODULATOR 
to you. v»e offer it now, for a limited 
time, at this special reduced price. If i 
your Jobber does not have it. use the ; 
coupon below Conies complete with 
three tunes, tlfty feet of microphone 

c;ible. special Model 5N tuo-button mi- I 

CTonhone and stand. The Itadio Modulator Is Portable 
and measures 8"i4"»5%\ Finished in grained walnut to 
harmonize with most radios. 



SrlURE BROTHERS COMPANY 

Monwf a< « vrer, - tn q ** »* r , 

s.M.snuae.ft«* 

$37 WEST MADISON ST. CHICAGO. ILLINOIS 



MAIL THIS COUPON TODAY! 



Shure Brothers Company 

Department RC-8. 337 West Madison St. 

Chicago. Illinois. 

Enclose* I you will find my remittance for $19 70 
for which please send me. prepaid, the RADIO 
MODULATOR with complete equipment. 

( ) Check here If you want RADIO MODULA- 
TOR shipped C.O.D. (20% deposit required). 



v ime . 



State.. 
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Here's the NEW M 

POSTAL Combination 
AUTO RADIO! 

All-Electric or Battery— 2 Watt* Output— Automatic 
Volume Control with 77 Tube— «U. S. L. Remote Con- 
trol Unit— Mount* Anywhere— Can be Purchased Erther 
In Kit or Wired Form — Gets Distance on Short Aerial. 




FT HE NEW Poiul Auto Radio with *pf»ker «nd Electric Unit 
1 in ull contained in a brauttful compact Crystal. Finiuli Son- 
Vibrtttinc Mctnl Cabinet. Thi« receiver in of advttneeri dMicn 
and u til If. Ule«t tul..-s develop^. Exclusively used for auto 
reception and teated under actiml condition*— clarity— Volume 
and aeaattivity is unuauiilly cood. It i< designed to operate on 
any typo nerl-U. T«b.-» n«ed nre 2 — 39V 1 — 77; 1 — 4?: and 
1 — H4. tteototv coutrol uuit included with «:ieh aet. 

Lowest Priced Auto Radio 

Here in the rcul buy in Auto Kndioi -lt*a n *rt tliat Can be in. 
at ailed in » few minutr* — only one mire to connect to battery — 
xivea distance reception. It'n it act on which deitlera and service 
men can install in automobile* and make a food profit. It's a 
set that Mill be recommended from friend to friend. Actually 
aometliing New in Auto Kadio Design. 



$16.95 



Complete Battery Auto Set with 

matched Sylvania tubea. 

Complete Ml Electric Set "ith 5 matched 

Sylvan* tubes and electric unit $21.99 

RvKulnr Uuit Prico. *3«.5U 

IMI'OUTANT— The Price* above include U. 8. L. fingertip 
remote control — mstehed 8jrlT»nia Tubea— Dynamic Spenker — 
Special Auto-aerlal Wire— Complete Set of Suppressors and 
Generator Couden<u*r. 

Whcu Purchased in Kit form, deduct f 1. 00 from the abova Prkea f 

POSTAL RADIO CORPORATION 

13SK Liberty New York, N. 



WANTED! 



Jobbers Mail Order Houses and 

Representatives in all territories. 

TWO FAST MOVERS 




Free Edge Cone 
and Voice Coil As- 
semblies. 



And— 

Field Coils for all 
Dynamic Speakers. 



ALSO VARIOUS TYPES OF MAG- 
NETIC SPEAKERS IN STOCK. 

We can supply and remedy your Speaker 
needs. 

Speaker Mftrs. Since 1921 

Leotone Radio Co. 

63 Dey St. New York, N. Y. 




New! 

UNIVERSAL MODEL "E" 

Condenser Type Microphone 

A nuiiing quality »t a sen fictionally low price. 
<NV> Swivel Head with Automatic Barometric Ad- 
justment — 2-St.ice Amplifier — Son Microphonic 
Tubes) — Solid Bur GriUinjr. Dfaphraira Protection 
— Polished Aluminum and Chrome Plated — At 
dealer** net coat o( 954.00. this by all odds the 
frr.iteat value in microphone hiitorr 

UNIVERSAL MICROPHONE CO.. Ltd. 

424 Warren Lane 
INGLEWOOD, CALIF., U. S. A. 



1763 



for 

SERVICE MEN 



Brand new EX-STAT replacement manual gives 
correct type volume control instantly, for 1763 
set models. Most complete listing ever com- 
piled. Copy FREE to dealers and qualified 
service men. Send postcard today to 

TILTON MFG. CO. 
17 C. 26th St., New York, N. Y. 



In some Cases, it may be necessary to change 
the Kround wire, connecting one side of the 
filament circuit to the amplifier chassis. The 
base of the chassis is removed and connec- 
tion is made to the colored wire. 

As mentioned previously, a complete mo- 
bile sound system, employing the 770 ampli- 
fier, is very low in total cost as compared to 
Other systems available for this same pur- 
pose. The total cost, including the amplifier, 
tubes, a microphone, two giant model speak- 
ers, battles or horns, a 6-volt electric phono- 
graph and all the necessary equipment is less 
than $115.00. 

For the average sound equipped motor car, 
two good dynamic speakers should be ample. 
These may be installed inside the car with 
baffles or on the roof with horns, as indicated 
in the illustration. 



ELECTRIC VIOLIN 

(Continued from page 85) 

The quality of the output, of course, de- 
pends upon the quality of the amplifier asso- 
ciated with the "electric violin." However, 
it m*trht be mentioned that music from this 
violin has been broadcast through a nation- 
wide chain of stations of the National Broad- 
casting Company; both engineers and musi- 
cians, alike, have marveled at the tone. 

This instrument has several advantages over 
the more common violin. First, a variable 
tone and volume control permits control of 
timbre and volume that will fill large audi- 
toriums under optimum conditions: second, it 
is claimed that this electric violin is capable 
of producing the pure tones nearly over the 
entire audio- frequency range of the instru- 
ment, something the usual violin is incapable 
of doing — even including the old masters. 

This device will soon be available on the 
market in the form of cellos, violins, guitars, 
ukuleles, and other stringed instruments, for 
the fundamental principle of operation is the 
same for all. 



CLASSIFIED 
ADVERTISEMENTS 

Advertisement a In this section are inserted at the 
cost of ion cents ptr word for each Insertion-— name, 
initials and address each count as one word. Cash 
jhoulil accompany all classified advertisements un- 
ices placed by a recognized advertising agency. No 
le»s than ten words are accepted. Advert lslnc for 
H September 1933 Issue should be received not later 
than July yth. 



POCKET RADIOS 



GUARANTEED POCKET RADIO." $2.00. 
Catalog, 10c Neil Tasker, Shamokin, Penn- 
sylvania. 

RADIO 

B. R. L. LATEST CIRCUIT. 5 TUBE. A. C. 
superheterodyne. Blueprint — free. Barreto 
Radio Laboratories, 13 Peck Slip. New York 

MAILING LISTS 



Pave the way to more sales with actual 
names and addressee of Live pro»pe»ts. 

Get them from the original compiler* 
of basic list information — up to date — 
accurate— guaranteed, 

Tell us about your businen*. We'll help 
you find the prospects. No ob- 
ligation for consultation service. 



THE 19 

The 19, like the types 53 and 79, combines in 
one bulb two triodes designed for class B opera- 
tion. It is intended for use in battery-operated 
receivers (in the output stage) and is capable 
of supplying approximately two watts of audio 
power. The ratings and characteristics of this 
tube follow: 

Filament Voltage (D.C.) 2.0 Volts 

Filament Current - 0.26 Ampere 

Maximum Overall Length 4%" 

Maximum Diameter .._ 1,V 

Bulb ST-12 

Base (For connections, refer to Note 1). 

Small 6-Pin 

Class "B" Power Amplifier 

Plate Voltage 135 max. Volts 

Dynamic Peak Plate Current (per plate). .. 

_ 50 Max. Milliamperes 

Typical Operation: 

Filament Voltage 2.0 2.0 2.0 Volts 

Plate Voltage 135 135 135 Volts 

Grid Voltage —6—3 0 Volts 

Static Plate Current. 1 4 10 Ma. 
Load Resistance 

(P. to P.) 10000 10000 10000 Ohms 

approx. 

Average Power Input* 95 130 170 Mw. 
Nominal Power Output 1.6 1.9 2.1 Watts 
•Applied between grids to give indicated values 
of power output. 

Note 1: Pin 1-Grid (Triode TJ 

Pin 2-Plate (Triode T 2 )~ 

Pin 3-Filament 

Pin 4-Filament 

Pin 5-Plate (Triode T,) 

Pin 6-Grid (Triode T,) 
Pin numbers are according to RMA Standards. 
•Courtesy RCA. Radiotron and E. T. Cunning- 
ham. Inc. 




60 page Reference 
Book and Mailin3 
LIST CATALOG 



Gives counts and prices on 
8,000 lines of business; 
Shows you how to get special lists by ter- 
ritories and line of business. Auto lists of 
all kinds. 

Shows you how to use the mails Co sell 
your products and services. Write today. 

IL L. POLK & CO. 

Polk Bldg. — Detroit, Mich. 

Drancitcs in Principal Cities 
World's Largest City Directory Publishers 

Mailing List Compilers. Business Statis- 
tics. Producers of Direct Mail Advertising. 



For Sale, Barter 
and Exchange 

As an aid to our reader*, all advertisements to be 
Inserted in this depart menl are accepted at 2c a word; 
name, address, strei-t number, etc.. each count ink: for 
one word. No advertisement for less than fifteen 
(15) words accepted. 

The Publishers are not responsible for difficulties 
artslnK out of the trades. In this department, only 
advert isemenU for private Individuals can be ac- 
cented. 

It \DIO- CRAFT reserves the rUht to reject any 
advertisement that contlicts with the poliry of this 
magazine. 8«*nd all "Swap" advertisements to 
H.\ DlO-Clt A FT. 96-98 Park Place. New York. N. Y. 

Stew art- Warner 8- turn* hroadcast act. tahle model 
No. H01B. original price 1*9.50. Will sell for $12 00. 
Ueinhert Short Wave Converter. 3 tubes, with power 
supply and automatic su itching arrangement. 10 to 
200 meters, brand new, never used, cost $25.00. will 
sell for $7.50. Zenith, model XE220 chassis. 36 in. 
lonK. 10 tubes. T. U.K. slightly used, including 
tuf»es. equipped «ith two horns. Comes with model 
/.El battery eliminator, with Raytheon tube, also 
WestinKhouse Rertox trickle charter, original price 
$500.00. will sell for $40.00. A. Illbaraky. 180 Ulv 

erslde Drive. New York Cll>- 

ULTU A -MODERN 8UPER. AH Psrta for this fa- 
mous set mounted on a cadmium -plated chassis and 
partly wired, lor sale. Only manufactured parts used; 
everything in excellent shape. Set described In Oc- 
tober Issue of this magazine. Price. $20.00. \ real 
buy. 55. Martin, 415 LefTerts Ave.. Brooklyn. New 
York. 

Complete sound advertising system. Tor automobile. 
Excellent condition. H. C. Zeis, 1910 South Wayne 
St.. Auburn. Indiana. 

Oscillator Calibration— will Calibrate your oscilla- 
tor, sendlntf accurate calibration curve for surplus 
radio apparatus. Describe in detail and make otrer. 
1>. Looney. Clarendon. Virginia. 



Wonderful bargain — One Weston 660 Analyzer. 
$4:> and one Da.vrad 175 Oscillator. $16. Roth com- 
plete and guaranteed perfect. Send check or money 
order. Arthur Retts. 589 Lexington Avenue, New 
York City. 
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A HIGH-POWER AMPLIFIER 



(Continued from page 89) 

design, is practically fool-proof » and requires 
no attention wnatsoever even if it is in con- 
stant daily use for eight to ten hours. Un- 
less you intend to employ a radio tuner chassis in 
conjunction with this amplifier system, a filter 
on this motor generator is not essential. 



Matching Circuits 

In Fit?. A there appears, on the extreme 
rijrht, an Ali-Purpose Input Control Box for 
perfectly matching the impedances of micro- 
phone, photograph pickup, and radio tuner 
chassis output; this control box also permits 
the input sources either to be control led in- 
dividually, or mixed. This device permits the 
remote placement of the amplifier, out of 
BiKht, as all the controls are confined to this 
input box, necessitating merely one shielded 
conductor (such as shielded lead-in wire) ex- 
tending between input posts Wl. W2. on the 
amplifier, and the output terminals on the rear of 
the control box ; the outer metallic shielding of 
this conductor is connected to \V2, which is the 
ground side of the amplifier, as shown in 
Fig. 1. The microphone button current sup- 
ply, generally 3 V., may be mounted within 
the control box. 

If a control box is not employed, the sec- 
ondary of a microphone or phonograph pickup 
input matching transformer u connected di- 
rectly to input terminals Wl and W2, Fig. 1. 
Where enormous gain, or ''pre-amplificat ion' 1 
is not essential or desired, the input signal 
may be fed directly to the W2 and WS input 
terminals, thereby utilizing the second stage, 
as the input stage ; this gives two stages of 
A.R amplification, instead of the three were 
posts Wl and W2 employed. A 500.000-ohm 
volume control, Rl, is connected across ter- 
minals Wl and W2. and the center arm 1* 
connected directly to the grid terminal of 
VI, a type 37 tube. 

The output of this pre-amplifier tube is 
transformer-coupled into two type 37 tubes. 
V2 and V3. which, in turn, are transformer- 
coupled into the two type 2A3 output tubes. 
V4. V5. The plates of these output tubes 
are connected to terminals W4 and W6, and 
W5 is, of course, connected to the "B" plus 
supply. These terminals permit the optional 
use of output transformers other than T3. 
which has a primary impedance to match the 
6,000 ohm plate-to-plute load impedance of 
the type 2A3 output tubes; secondary wind- 
ings of 500 ohms tapped at 200 ohms, and 15 
ohms tapped at 8, 4, and 2 ohms are pro- 
vided on this wide-utility transformer. Tone 
control C6 is particularly useful in the elimina- 
tion of microphone feed-back howling. Each 
stage is separately filtered and bypassed, thereby 
assuring absolutely stable and hum-free per- 
formance. Resistors R8 and R9 improve the 
frequency response of the amplifier. Figure C 
is an underside view of the amplifier. 

Novel Accessories 

To permit Universal operation from either 
a G V. storage battery or a 110 V. A.C. source, 
the dynamic speakers to be employed with this 
P. A. system must be equipped with dual field*, 
one of which (rated at from 2 to 8 ohms) is 
used only across a 6 V. storage battery: the 
other field (generally 1,000 to 3,000 ohms) 
should be designed for operation in conjunc- 
tion with a 110 V., A.C. field-coil exciter. An 
S. P. D. T. tougle switch, Sw.3. should be 
provided on such dual-field speakers to permit 
the optional selection of either field unci to 
make their performance absolutely foolproof. 
This field coil arrangement not only permits 
direct operation from a G V, D.C. supply but 
also insures perfectly hum-free operation when 
u ed in conjunction with a correctly designed 
110 V., A. C. operated rectifier system, such 
as shown in Fig. ID. 

Also of great interest is the "Universal," 
6 V. D.C, 110 V. A.C, phonogrsiph motor 
which is designed to operate directly from a 
C V. storage battery but which can also be 
operated from 110 V. A.C. with the aid of 
a specially designed exciter. This phonograph 
motor is a most useful and valuable contribu- 
tion to the sound truck industry, and fills a 
long felt need. Its motor consumes only 2.8 
A. 

In conclusion, the writer wishes to stress 
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the point that this universal battery and A.C. 
P. A. system opens up a vast, virgin field 
wherein great money making possibilities 
await the ambitious. Advertisers of today are 
quickly turning to voice amplified outdoor 
advertising, for, after all. a billboard can 
only hold the eye that happens to glance 
in its direction, whereas, the spoken voice 
(that of a veritable giant, if need be) actu- 
ally demands attention ; what is more, a bill- 
board does not "travel," to new and better 
territory, nor does its message change to ac- 
commodate the best interests of merchandis- 
ing. 

List of Parts 

One Remington power transformer, type E654 
r*i ; 

One Coast-to-Coast 6 V. storage-battery-oper- 
ated motor-generator, 100 ma. at 320 V. : 

One Remington push-pull input transformer 
type T1E654. Tl : 

One Remington push-pull interstage trans- 
former type T2 E654. T2 ; 

One Remington type 2A3. 20 W. output trans- 
former. T3s 

One Remington filter choke. 100 ohms, 15 hv.. 

125 ma., Chi ; 
One Remington filter choke, 200 ohms, 15 

hy., 35 ma., Ch2 : 
One Remington filter choke. 500 ohms, 15 hv.. 

25 ma., Ch3 ; 
One Centralab potentiometer, 0-500.000 ohms. 

Rl; 

One Lynch metallised resistor. 2.700 ohms, 
1 W., R2; 

One Lynch meta Mixed resistor. 1.300 ohms, 
1 \V., i<3; 

One Lynch metallized resistor. 50.000 ohms. 
1 W., R4 ; 

One Lynch metalliv.ed resistor. 1.000 hm« 
1 W., R5; 

One Lynch metallized resistor. 2.000 ohms. 1 
W., R6; 

One Coast-to-Coast wire-wound resistor, 0.5- 

ohm, 3 Wo R7 ; 
Two Lynch metallized resistors. 600.000 ohms 

1 W., K8, R»; 
Two Lynch metallized resistors, 100.000 ohms, 

1 W., R10. RI2; 
One Lynch metallized resistor, 10.000 ohm, 1 

W„ Rll; 

One Lynch wire- wound center-tap resistor, f>0 
ohm, R13; 

One electrolytic condenser. 5 mf., 35 V., Cl : 
One electrolytic condenser, triple 4mf., 450 V. 
C2, C3. CO; 

One electrolytic condenser, triple 8 mf., 150 V., 

C4A, C4B, Co; 
One Coast-to-Coast multiple-condenser-tnpped 

tone control, C7; 
One mica-dielectric fixed condenser, .02 mf., 

450 V., C8, 
One 6 V. pilot bulb with socket, V8 : 
Five 5-prong wafer sockets, SI. S2. S3, S8, S9 l : 
Four 4-prong wafer sockets, S4, S5, S6, S< ; 
One 5-prong plug and cable. Pi ; 
One male plug and line cord. P2 ; 
One 2 A. fuse and fuse mounting, F: 
Three type 37 tubes, VI, V2, V3 ; 
Two type 2A3 tubes, V4, V5 ; 
Two ti'Pe 82 tubes, V6. V7 ; 

One Coast-to-Coast drilled and shri vel-finished 
chassis and four removable dins. 

Accessories 

Two Const-to-Coast 6 V. nnd 110 V. dual- 
field dynamic reproducers; 

Two Coast-to-Coast 110 V. A.C. exciters (for 
above speakers) ; 

One Coast-to-Coast 6 V. D.C. 33H and 78 
R.P.M. phonograph motor; 

One Coast-to-Coast 110 V. A.C. power pack 
(for phonograph motor). 

(It may be well to mention here that recent 
trends in amplifier design make it imperative 
that Service Men understand the principle of 
all of the different classes of amplifier opera- 
tion. To facilitate this, we wish to call the 
readers' attention to an article which appeared 
in the July. 1932, issue of Radto-Craft entitled, 
' Pentode. Chiss B or Triode Audio Systems — 
Which." by McMurdo Silver.— Edit or,) 
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QUICK FACTS 



ABOUT THE 



SUPREME 
MODEL 333 

ANALYZER 

Capacity ranges as follows: 



.0025 


to 


0.125 mfds. 


.025 


to 


1.25 mfds. 


.25 


to 


12.5 mfds. 


A. C. ranges as follows: 


0 


to 


5 volts 


0 


to 


25 volts 


0 


to 


125 volts 


0 


to 


250 volts 


0 


to 


500 volts 


0 


to 


1250 volts 


M. A. ranges 


as follows: 


0 


to 


5 M.A. 


0 


to 


25 M.A, 


0 


to 


125 M.A, 


0 


to 


250 M.A, 


0 


to 


500 M.A. 


0 


to 


1250 M.A. 


Resistance ranges as 


follows: 


0 


to 


1 000 ohms 


0 


to 


10,000 ohms 


0 


to 


100,000 ohms 


0 


to 


1,000,000 ohms 


D. C. ranges as follows: 


0 


to 


5 volts 


0 


to 


25 volts 


0 


to 


125 volts 


0 


to 


250 volts. 


0 


to 


500 volts 


0 


to 


1250 volts 


Output ranges as follows: 


0 


to 


5 volts 


0 


to 


25 volts 


0 


to 


125 volts 


0 


to 


250 volts 


0 


to 


500 volts 


0 


to 


1250 volts 




• 





31 RANGES + FREE REFERENCE POINT 
SYSTEM OF ANALYSES. ALL FOR $39.50 

The Model 333 Supreme Analyzer invites 
comparison with ANY instrument 
at ANY price. 



Supreme Instruments Corp. 

467 Supreme Bldg., 
GREENWOOD, MISSISSIPPI 
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Test All the NEW Tubes 
with This Improved and 
Modern Instrument 

The E 34 TUBE TESTER 

Tests all 4. 5, 6 & 7 
prong tubes Includ- 
ing the new small 7 
prow: series, the 12- 
14 roll, the 25-30 
volt. 2A7, 2B7. 6A7, 
6B7. 2A3. 2A5, 5Z3. 
53. 75. 84, 1223 and 
25Z5. Provision made 
for future type tubes. 
Gives Short Test; 
Grid Change Test, 
Oscillation Test and 
Total Emission Test. 
Voltaire regulation 90- 
130 Volts. Top with 
handle provided. 

Ten days trial 

—MONEY RE- 
FUNDED IF NOT 
SATISFACTORY. 
E 34 WITH 314" 
D'Arsonval METER 
Net to Dealers & 
Service Men 

$21— 

Circular on request 
L &'L ELECTRIC COMPANY 

336 Madison Ave. Dept. 3-A Memphis. Tenn. 




AUTOCRAT 

NEW UNIVERSAL AC-DC 

wit ft Latest Tubes 



Complete witti 
Sylvania Tubes 

r. O. B. Chicago 

TUBES REQUIRED: 

f 606: t-6C6; 1-43; 

12525 



mi* 



#7tM4>^ 



90 DAY 
GUARANTEE 

May tm innt.ilted anywiiori"— -in motortxukta. hospital*, bedroom*, 
lintels. r»ml».«. tJejin. }lm automobile Outlet. wit -cont*1n<-d iMiri.il 
— cun b* <m 110 volt. AC-DC. all cyd**. 6 mnd 8S*volt farm 
»vpt#m». Can hIm> be hnd for 220 volt*. BVnudful ovnl toll wnlrtut. 
r.ibirtft, Full dynnmic Speaker. Pol Ire Six nut*. Welch* 8 lb». 
Model 5W — & tube Superheterodyne with latest tube* — tn » beauti- 
ful wnlnut rabinet with nturquetry. Si 4.95 Net. F. O. B. 
CturiiKO. CoMt-to-roiuU reception. 

Tlteae value* hnva enrnett quick profit" for live de:it«r«. Our 
Dl ItECT- TO- DEALER POLICY buwre* full dealer* profit.. 
Order «o nowf 

AUTOCRAT RADIO COMPANY 

3855 N Hamilton Ave. Chicago, til. 



Remington "LABORATORY STANDARD 1 ' 
Audio and Power Supply Transformers 

2A3 20 Watt Amplifier Units 

Individual Fart.- r,tjtar<ueiV Aoaiiabi4 if Dfired. 
2A3 Power Transformer. Type PT E654 <EqulPPed 

with a "C" Bias Winding!) . $ 5.60 

2A3 20 Watt Output Transf. (Secondaries: 500, 
200 ohms: 15 8, 4 end 2 ohm!) Type T3EG54 
Push-Pull Input transformer. Type Tl E654 . ..... 

Push-Pull Interstage Transformer, Type T2 E654. 
FHterChohe, 100 ohm*, 125 MA. Type CHI E654. 



Filter Choke, 200 ohms. 35 MA. Type C H2 E654 
Filter Choke, 500 ohms, 25 MA. Type CM3E654. 



3.50 
1.85 
2.25 
1.50 
.90 
1.25 



Total $16.85 

SPECIAL OFFER: Complete Kit as Listed 
above, including Blue Prints and £1 A AC 
Diagrams ^J>fr«2fw> 

Htm* niton Transform?** and Choke* «r« universally preferred by <f,'«- 
criminating fturinerr* in the construction of .ill tyin?* of P. A»ii'l*J>1T 
.Sy.irm, — the units tided Mow were emci ust W» fiexied due to the esneti ,,<j 
requirement* rolled for in the fO Watt ClaMt "A" 2A3 Anftlifier. as dm- 
strobed else where in tkie issue. We can alto furnish Audto and Pouer 
'nfa /or 40 ^'ait Cine* "AAA" Prim*. 6Q Watt Class "A". 
.\mulif\ert. 

Send Today for FREE Valuable Catalogue! 

REMINGTON RADIO AND ELECTRIC CORP. 

125 R West 17th St. NEW YORK. N. Y. 



YOU NEED THIS CATALOG 
••• SEND FOR IT TODAY . 



ALLIED RADIO CORP. 

833 W. Jackson, Chicago 

Please send me FREE the new WORLD'S 
FAIR Issue of your Dealers* Radio Catalog. 

Name *. 



Address.. 
City 



State 
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BEGINNER'S SET 

(Continued from page 91) 

this element is connected internally, and there- 
fore does not present to the experimenter any 
mechanical problems.) 

But the characteristic of most interest to us 
at the moment is the mu or amplification factor 
of this tube which can be varied from its 
maximum to almost zero by the simple process 
of changing the grid bias over a range of from 
— 3 V. to— 22.5 V. In our present set this entire 
variation is not obtainable since the maximum 
bias obtainable will be the same as that of the 
power tube, Or — 13.5 V. But in view of the 
comparatively limited amplification following 
the first stage this should be more than sum 
cient. Variation is obtained by moving the 
slider along the potentiometer Rl ; the fixed 
resistor of 100 ohms is to prevent operating the 
tube with no bias whatever. 

Construction 
Not a great deal can be said in regard to con- 
struction as the job is identical with the previous 
model save for a few minor changes, as will be 
seen by comparing the photograph, Fig. A, with 
the previous set you built. 

It was found necessary to move the antenna 
coil LI more to the left to allow" space for the 
tube socket: and to entirely remove the police- 
band switch to allow enough room to mount the 

| volume control. If it is desired to retain the 

I short-wave feature, it might be well to obtain 
one of the small, jack- type switches and mount 

| it on a bracket at the rear of the tuning con- 

| denser. 

The two choke coils, L2 and L3, are mounted 
in front and to the right of the tube socket, 
respectively, with their axes at right- angles to 
the tuning coil. Ll, to prevent feed back. 

One very important point ; don*t forget to 
break the eonneetion between the frame of the 
tuning condenser* Ct* and the negative filament 
lead which existed in the previous circuit: if 
you permit this connection to remain there will 
be no "C** bias on the type 34 tube, which makes 
volume control impossible. The same battery 
combination is used as in the preceding design, 
"An Improved Power Crystal Set." 

Operation 

Getting the set into operation will be a process 
exacty similar to the routine followed in the 
previous receiver, save that, if there is difficulty, 
you know that it must be located in the R.F. 
stage as that was the only section in which a 
change was made. 

Testing can be done in the same manner as 
before by touching the grid of the R.F. tube 
with your finger; this will result in a click or 
buzz, although not nearly so loud as that result- 
ing from the grid of the first A.F. An A.C. 
fine held near this grid will, however, have no 
effect as it is an R.F. circuit. Snapping the 
antenna across its post will result in faint clicks 
and scratches in the speaker if everything is 
O.K. These tests must, of course, be made with 
the volume control full on, or at the point giving 
minimum bias, marked min. in the circuit dia- 
gram. And that brings up an important point. 
The switch and volume control are in one unit 
and must be so connected that when the switch 
snaps, the sliding aim is at the end connected to 
"B — Standard practice for such units is, 
that they be so connected that the volume in- 
creases when the knob is turned to the right. 

Trouble 

If the change-over is made from the previous 
model which has been operating satisfactorily, 
there should be no trouble; but, if it should refuse 
to operate, or is noisy, the simplest thing to do 
is to carefully check over every connection and 
make sure that it is exactly as shown in the 
diagram. One point, making for easier adjust- 
ments, is that with the added stage of R.F., the 
crystal detector is not at all critical ; but a signal 
will come through no matter where the contact 
point is placed ; but, of course, greater signal 
strength will be obtained and more distant sta- 
tions brought in, just as before, by finding the 
most sensitive spot. 

And now, as a final word, lot us know how 
you like articles of this kind, what kind of re- 
sults you are getting, and what you want in the 
future. Are we giving you the type of circuit 
in which you are interested? Are the articles 
too technical or not technical enough? Do you 
want more theory or less ; would you like to 
(Continued on page 121) 



Our iteadvrs Stiff — 

•'The RADIO-CRAFT INDEX makes it easy to 
find the exact location of any article or topic 
which appeared in RADIO-CRAFT. Without 
any Joss of time, you can locate Quickly, the ar- 
tide needed. This book is a big help to every 
radio man.*' 



The 

RADIO-CRAFT 

INDEX 

It contains a thorough, alphabetical and topical 
arrangement of EVERY article and subject 
which has been published in all the issues of 
RADIO-CRAFT jrom July, 1929 to June. 1932 

Radio Men have conclusively proved to us the need and 
practicability for a book which his included in it. a com- 
prehensive and complete listing of every article which hm 
thus far been published in RADIO CRAFT A liook 
which has each topic so sub- divided and cross- indexed 
that a mere dance at a subject will give you any num- 
ber of classifications and uses of it. For example. If 
you look at tubes, you And under this topic, various sub- 
titles, general, power, transmitting, photo-cells, testing 
of tubes, thyratons. etc. Every article or notice in the 
book has been considered so deeply important that when 
you refer to a certain classification, listed below the main 
topic, you will And perhaps a dozen or more articles 
treating ihe subject front different angles. The author in 
each case Is given — the exact Issue In which the article 
appeared, and on what ptge it Is to be found. So ac- 
curately compiled, by C. W. Palmer, one of radio's fore- 
most wrllers. that in less than two minutes you can turn 
to any article — needless to wade through all the issuei 
of RADIO-CUAFT whieh have been published during the 
Past three years. 

The RADIO -CRAFT INDEX is exactly the same size as 
the monthly magazine — it has 24 paces. It can he con- 
veniently kept on file with the copies of the magazine — 
ready for quick reference. The index is printed on good 
Paper with self covers. 

This book is sold only by the publishers at 25c the 
copy. Mail coupon below for your copy of the RADlO- 
CltAFT INDEX. 

Briefly Outlined below appears only a partial 
Contents of the book 
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antenna systems- 
cabinets— 
circuits- 
CODE— 

COILS AND TUN I N G — 
COMPO N ENTS — 
COOPERATIVE LABORA- 
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RECTI F I ERS — 
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MOTION PICTURE 
RECORDING AND 
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MUSICAL INSTRU- 
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PATENTS— 
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CORDING- 
POWER SUPPLY AND 

BATTERIES- 
RECEPTION— 
REMOTE CONTROL — 
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TOOLS— 
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LIST OF BROADCAST. 
SHORTWAVE AND 
TELEVISION S T A - 
TIONS— 



ABSOLUTELY NOTHING WHICH HAS APPEARED 
IN RADIO-CRAFT HAS BEEN OMITTED FROM 
THIS VALUABLE COMPILATION 



dip and Mail Coupon Today* 



Publishers of TtADIO- CRAFT. 
Park Place, New York. N. 
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Enclosed you will And my remittance of 2r»e (check, 
iinmys or money order accepted) for which you iire 
to »t»nd me. Postage prepaid, one copy of the 
RADIO CRAFT INDEX. 
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City 



Stfite - 

THIS BOOK CANNOT BE 
BOUGHT ON THE NEWS- 
STAND — ONLY DIRECT 
FROM THE PUBLISHERS THE COPY 
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^ Latest 



in Short Wave Radio — 



Tbe "Loop-Aerial" 

SHORT WAVE RECEIVER 

Actual tests on this sensational new short*wave 
receiver, with its loop-aerial, brings in foreign 
broadcast stations with amazing clarity and good 
volume. 

Complete Construction Details 
m the August issue of 
SHORT WAVE CRAFT 



25c A COPY 




4-Color Cover 
9"Xl2" In Size 
Over 200 Illustrations 

QAPIDLY Increasing each day are the number of ex- 
LK perlrmmts In the Short -Wave field — ilevrlopmenti 
which are bringing to this branch of radio thousands of 
new "thrill seekers " Experimenters, as In the early 
days of Kadlo. again have the opportunity to bring about 
stirring new invention.. Read. In SHOUT WAVE 
CH\FT, the Experimenter's Magazine, how you can build 
your own 8hort- Wave Sets, both transmitters and receiv- 
er a. 8 II OUT WAVE CRAFT U exclusively u short-wave 
inaguzlnc — the kind you have wished for so long. 

feature Articles in tbe August Issue 
A "Loop- Aerial" Receiver — the newest thing in 
receivers. 

Short-Wave Signals from Interstellar Space — The 
vork of Dr. Karl jansky. 

The 3-tube Doerle "Signal-Oripper" Electrified. 

Hints on S-W Aerials and Receiver Circuits, by 
Dr. W. Moller. 

Band-Spread Converter — Part II, I. F., 2nd De- 
tector and A. F. Stages; Provides complete S. 
W. Superhei. by George Shuart, W2AMN; 
W2CBC. 

Plenty of "Ne%v'' 2 and 3-iube S. W. Receiver 
designs with full constructional data. 

Latest and best European Short- Wave Circuits — 
a monthly digest by C W. Palmer. 

Monthly prizes for best sets and kinks. 

SPECIAL OFFER COUPON 



SHORT WAVE CRAFT RC-8 
98 Park Place, New York. N Y. 
GET ACQUAINTED OFFER 

□ As |u-r your Special Offer, I enclose $1.00 (Canada 
and foreign $1.20) for which enter my subscription to 
SHORT-WAVE CRAFT for 8 months. (I understand 
that your regular rate for a year s subscription is $2.50.) 
D Mall me a sample copy of SHORT WAVE CRAFT for 
which I tnclo3e 15c (U. S. Stamps or coin accepted). 
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City 



TEST KIT 

(Continued from page 84) 

constructed the tester, you will find that R2 is 
not critical in its setting; but there is an 
optimum point for each tube. Choose a volt- 
aic for a good tube (below its rated Voltaire) 
so that oscillation starts about the center of 
the Kreen hand, which best fits the character- 
istics of the tube as determined by a check 
against Mr. Prensky'a chart. Usin« the same 
voltage, try a weak tube next, and see that it 
shows up as weak on some one of the yellow 
bands (this determines the proper band). Next 
insert the bad tube and note whether or not it 
checks in the red. In this way a great many 
tubes may be classified and loured. Be eure 
to take note of the setting of R2 and whether 
or not Sw.5 ia on "high" or low." This no- 
tation, suitably printed on a card, may be 
glued to the lower portion of the carrying 
case, directly under R2, if so desired. 

The Case 

The entire instrument is 14 ins. long, 6 ins. 
wide and 10 ft ins. high. The lower portion 
is removable and serves as a tool box hous- 
ing the various test cords and plugs necessary 
for the complete utilization of the instrument. 
The panels are ft in. I 7 ins. x 14 ins., of 
bakehte, and are mounted at a slope as shown 
in Fig. 2C. The upper and lower portions 
of the instrument are secured together by 
means of latches obtainable at any hardware 
store. An old leather belt was used to make 
the carrying strap. No panel drilling dimen- 
sions are ifiven because it is thought that 
sufficient information may be obtained from 
the photographic views to enable anyone to 
duplicate the layout of parts. 

List of Paris 
One transformer from an old type Jefferson 

tube checker as connected gives 2.0 V., 4-5 

V.. and 180 V.. FT ; 
One harmonic audio transformer, AT; 
One variable resistor with knob, Rl ; 
Two G-ohm rheostats complete with dials (one 

converted to form tap switch) Sw.T, R2 ; 
One 1,000-ohm potentiometer, R3 ; 
One 100-ohm potentiometer with knob, R4 ; 
One 1 ohm ; one 10 ohm; one 100 ohm; one 

1,000 ohm ; one 10,000 ohm ; one .1-rneP. ; 

one 1-meg. resistor for Sw.T; 
One 1.000 ohm; one 10.000 ohm; one 50,000 

ohm multipliers for Sw.G; 
One D.P.D.T. on-ofT switch. Sw.l : 
Three S.P.D.T. push switches, Sw.3, Sw.4, Sw.5; 
One Bud 4-prong socket, Vl ; 
One Bud 5-prong socket, V2; 
One Bud C-prong socket, V3 ; 
One 7-prong socket, V4 ; 

Four Aerovox condensers, .00025, .01-, .1-, 1- 
mf., respectively, C, CI, C2, and C3 ; 

One Weston 0-10 milliammoter, with 100 ma. 
shunt ; 

Eight binding posts, Bl, B2, B3, B4, B5, B6, 
B7, B8; 

One knob for R3, per Fig. 2B; 
Four phone tip JackB, Ph. 1 and Ph. 2; 
Thirteen switch points; 
One flush receptacle for 110 V. A.C. ; 
Three switch arms and knobs for Sw.C, Sw.7, 
and Sw.8; 

Two bakelite panels ft in. x 7 ins. x 14 ins. ; 
Miscellaneous resistors, wire, leather belt (for 

handle), hardware, etc., as ealled (or in 

text. 

Accessories 
One pair of head-phones; 

One Na-ald 6-prong plug No. 906LH and 
adapters No. 965DS, 6 to 5 and No. 964 DS, 
6 to 4 ; 

One m volt "C" battery; 

One pair test leads ; 

Additional adapters as required. 



NOTICE 

Readers who want information on auto- 
radio receivers are requested to read 
the June issue. Back copies are avail- 
able from the office at 25 cents each. 



Deduct 
CASH 

Discounts 

with each 
order as 
follows: 

1 flCJL ' or each 
AU 7C Si.OO order 
or above; 

1 *\Cf^ for each $15.00 
±0 VC order: 

Of\CL for*»<* ?-'0. 00 order 
* U YC or above. 




Complete Stock Ready for 
immediate Siiiptnettt 

Order from 0>h> r>u*e — R.-mif . i<-tth order. KaUnee C O. D. 
All Prlcen are F. O ft. FACTOK* . N-Hi.rk. Shipment. KO forward 
Mprtni. at pure.* powt. No orikr tor thun £i 00 nc<*«>ted. 



WD-ll 

WD-12 

UX-230 

UX-231 

UX-232 



V.»lt- 

Tyi>e Mte Description 

UX-201A— r -.0 Detector Amplifier 

UX-226 —1.5 Amplifier A»C Filament) 

UY-227 —2.5 Detector Amplifier (A-C Heater) 

UX-171 -^5.0 Power Arohilfier H aniP 

UX-171 A— 5.0 Power Amplifier H uato 

UX-240 —5.0 Voltage amplifier d cUctor 

UX-120 — 3.3 Power Amplifier 

UX-199 —3.3 Detector amplifier 

UV-199 —3.3 Detector mnplifter xtiort prong 

UV-199 —3.3 With astuodard 201A ba*« 

UX-M2A-^5.0 Amplifier detector H limp 

UX-112 —5.0 Amplifier detector & amp 

UX-200A— 5.0 Detector. 

UY-224 —2.5 Screen Krid li-1' u mplifier(A*C Heater) 

UX-245 —2.5 Power amplifier (A*C Filament) 

UX-201B— 6.0 Detector amplifier M ump 

UY-246 —2.5 Dual Grid Power amplifier <A-C Fil.) 
UY-247 —2.5 Poster amplifier pentode (A-C FU.) 
UY-2S7 —2.5 Power amplifier (M-ntode (D-C Fil.) 

—1.1 Detector amplifier 

— 1.1 Detector amplifier 

—2.0 Detector amplifier 

—2.0 1'tiuer amplifier. „ 

—2.0 Screen If rid radio frequency amplifier. . 
UY-233 —2.0 Power amplifier pentode. 
UX-234 —2.0 Soper-control R-Pamplifier pentode. . 
UY-235 — <2& Super-control R-F A mp.( A-C Henter). 
UY-236 — 0.3 Screen -Grid R-F Amp. (A*C Hester). 

U Y-237 —0.3 Detector amplifier (A-C Heater) 

UY-238 —0 3 Power amplifier pentode (A-C Heater) 
UY-239 — «'.3 R-F amplifier pentode ( A-C Heater) 
UY-S51 —2.5 Super-control R-F Amp. (A-C Neater) 
2 A3 —J.5 Power amplifier Utodu [A-C Heater) 
—8.5 Pentnirrid converter (A-t. Heate 
—2.5 Duplex- Diode Pentode (A-C Heater) 
— <>.3 r*enta*rrid Converter (A-C Heater). . 
—0.3 Duplex- Diode Pentode (A-C Heater) 
—4.5 Power at OPt ilter pentode 'A-C Heater) 
—0.3 Power amplifier pentode (A-C Heater) 
— f».3 Power amplifier |«ntode (A-C Heater) 
—25.0 Power amplifier pentode (A-C Heater) 
—0.3 R*K amplifier pentode (A-C Heater). 
—30.0 Power amplifier Tetrode D-C Heatorr 

—2.0 Dual Grid IK>w-er amplifier 

—2.5 Duplex-Diode Triode (A-C 11 enter) . . . 
—2.5 8uper-Triode amplified A-C Heater). . 
—2.5 Tripleftrid detector Amp. (A-C Heater) 
—2.5 Tripleprid U- 1' amplifier (A-C Heater) 
—2.5 Tripleirrid power Amp. (A-C Heater) 
— 0.3 Duplex-Diode Triikle (A-C Heater). . 

Trlple-«rM il.iccior i v roplifi.r <A-C Hraier).. . 

— 6. a Tritil*-«rid R-F arnp. (A-C Hntter) 

— 4.3 Oae* H Twin amplifier (A-C II enter* 

— f,.3 DuPlW ntode Traxle (A-C i|eat«r) 

_« :< Trii.l* Krid Power Amp. (A-C He«trr> 

PZH —.-5 Power amplifier pentotl* »A-C lienter) 

UX-210 —7.5 Power nmplifier o„ Ulau.r (A-C FiU 

3.3 Rrre+ntCrtd r.-idio tn-ouenc-r amplifier 

•7 r > Power amplifier (A Fi(j«roe/it 

UY-2 27A — i f % D»l*«lor arni.lifier (quiek henrerHA-C Hester). 

UY-224A — <?-% Screen «rt.t R-F tutaifi.r (qukk l.eater) 

UX-182 — A.0 8p»rt«n type power Amp. (A-C Fil.) 

UX-1B3 — i.0 Si.nrton type power Amp. (A-C Fil.) 

UY-484 —3 0 Shi.rton type deteotor Amp. (A-C Heater).. . . 

UX-586 —7 5 8p»rton type power Amp. (A-C FUJ 

UY-686 —3.0 Snnrfon type »mi>lih«r 

UX-401 —HO Kellucic tyoe triode (A.C Meater) 

UX-4 03 —Q O KetkMME Wlas output iriode (A-C Ueater) 

RECTIFIER AND CHARGER BULBS 

125 MiLreetifier tube B.ll. (Raytheon tyix.y 

10 Amp. trtrkl* rlmrB.T Butb (T.mitur type) 

2 Amp. charter Bulb (Toncnr type) 

5 »nd 6 Amp. rtmreer Bulb (TunCar type) 

1 r . AwiJ' ehnrter Bulb (Tunjfur type) 

UX.866 —25 )l»lf W«.¥e Mereury RertHier (heavy duty).. 

UV Half \V,.ve Rectifier (A-C lle»tcr) 

UX-280M— 5 > Full Wave Mercury V:,oor )teetifier 

UX-281M 7.5 lt»ir Wave Mercury Vapor R«cttlier. 

UX-S71 —2.5 Hidf VVuve Mereury VaPor Rrctilier 

UX-28Q —5.0 roll Wave k*ctlfier 

523 —5.0 he.tvy-Duty Full-Wsve Reetifier 

25ZS — i5.0 IWiinrr-dnuhJer (lleaurj 

UX-281 —7.5 Half Wave Reelifier. 

UX-282 — «.i Full Wave Mercitry Vapor ItroPfier 

UX-283 — 5.0 lhavy duty full wave ittercury vaPorrecPUer.. 

UX-216B — 7 5 Halt Wave Itecllfi- r 

UX-213 — T»0 Full Wave Rectili. r 

UY-84 — Full Wave Rertitier (Heater) 

UX-8 7 2 —7500 Volu ilidf Wave Mercury Vapor Rectifier. 

Specifications end quotation* on PHOTOELECTRIC 
CELLS, TELEVISION TUBES. TRANSMITTER TUBES 
and CRATER TUBES submitted on request. 

IS. 1933. and by ^ 
_.IAL OFFER, it will ^ 
, bring the cost of tubes down o the lowest price 
ever offered by nny tube mAnufacturer for high 
I quality, guaranteed radio tubes. W 

ARCO TUBE COMPANY 



2A7 
2B7 
6A7 
6B7 
2A5 
41 
42 
43 
44 
48 
49 
55 
56 
57 
58 
59 
75 
77 
78 
79 
BS 
89 

»ZH 

JX 210 
UX-222 
UX 250 



Your 
Cost 
$ .30 
.30 
.30 
.30 
.30 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
•40 
.60 
.60 
.60 
.85 
.60 
.60 
.60 
.60 
.60 
.85 
.85 
.60 
.85 
.85 
.85 
.85 
.60 
.85 
.85 
.85 
.85 
.85 
.85 
.60 
.60 
.85 
.85 
1.10 
.85 
.60 
.60 
.60 
.60 
.60 
.85 
.85 
.85 
.BS 
.60 
.60 
.85 
1.10 
t.10 

MS 



.85 
.85 
2.10 



1.25 
2.00 
2.00 
3.75 
7. SO 
2.7S 
.85 

1:48 

l.lO 
.40 
.85 
.85 

l.lO 
.85 
.85 
.85 
.40 
.85 
11. OO 
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The j^dio (rajt Library Series cavers accurately 
every brunch of Miadio—antl thorouyhty 9 too 



Presented on this page are the new books of 
che RADIO-CRAFT LIBRARY — the most com- 
plete and authentic set of volumes treating indi- 
vidually, important divisions of radio. Each book 
has been designed to give radio men the oppor- 
tunity to specialize in one or more of the popular 
branches of the industry. The material contained 



in rhese books will increase your knowledge; you 
wifl find them a real help in your work and they 
will contribute to your money earning capacity. 
Read these books during your spare time at home. 

The authors of these books are well-known to 
everybody. Each one is an expert radio man ; 
an authority on the subject— each is thoroughly 



familiar with the field which he represents. 

This is perhaps the first real opportunity that 
you have ever had to build a radio library of 
books that are authentic, nght-up-to-the-minute 
and written so that they are easily digested and 
clearly understood. Mail coupon belou for your 
books. 



TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 



$10 



'a 



Book No. I 

Radio Set 
Analyzers 

And How To Use Them 

With Full Instructions and De- 
scriptions of Set Analyzers, 
Tube Checkers, Oscillators, Etc. 

By L. VAN DER MEL 

This book ex pi ;i ins thoroughly 
the operation of set analyzers, 
tube checkers, oscillators and 
other testing equipment. For 
every radio man this book is ex- 
tremely helpful. It covers every 
phase of testing and gives you 
valuable short cuts: completely 
illustrated with photographs and 
diagrams to facilitate the use of 
modern testers. Recently reprinted. 



Book No. 2 

Modern Vacuum 
Tubes 

And How They Work 

With complete Technical Data on 
AM Standard and Many Special 
Tubes 

By ROBERT HERTZBERG 

MODERN VACUUM TUBES 
describes the fundamental elec- 
tron theory which is the basis of 
all vacuum tube operation, and 
goes progressively from the sim- 
plest two-element tubes right up 
to the latest pentodes ,.nd thyra- 
trons. It Is written in clear, 
simple language and Is devoid of 
the mathematics which Is usually 
so confusing. Valuable reference, 
"harts ind characteristic curves 
of standard and special tubes are 
to be found. aUo diagrams of 
sockets and pin connections. 



Book No. 3 

The Superheterodyne 
Book 

Aii About Superheterodynes 

How They. Work. How to Build 
and How to Service Them 

By CLYDE FITCH 

There is no more fascinating a 
subject in the large array of radio 
circuits than the famous super- 
heterodyne circuit. Whether you 
are a Service Man or experiment- 
er, first-hand knowledge about the 
construction of superheterodyne re- 
ceivers is very important. The 
book on Superheterodynes gives 
underlying principles of their con- 
struction, right from the very first 
jet made. 



Book No. 4 

Modern Radio 
Hook-Ups 

The Best Radio Circuits 

A Complete Compendium of the 
Most important Experimental 
and Custembuitt Receivers 

By R. D WASHBURNE 

It Is fascinating to the experi- 
menter, or even to the up-to-date 
Service Man. to take a commercial 
set and to change It Into one us- 
ing a famous hookup that Is not 
found In any manufactured set. 
Many excellent circuits have nev- 
er been commercialized, but lim- 
ited only to home set builders. 
Thousands of these popular cir- 
cuits have been requested from 
time to time, and in this book 
ive have included over 150 clr- 
ruits. "hlch include the famous 
Perldyne. Cash-Uox AC. -DC. 
Set and others. 



Book No. 5 

How to Become a 
Radio Service Man 

How to Gat Started and How to 
Make Money in Radio Servicing 

By LOUIS MARTIN 

The ambition of many men in 
radio today Is to become a first- 
grade Service Man. It Is not as 
difficult as one might believe, hut 
it cannot be done in a few short 
months. Following very carefully 
the advice of Mr. Martin, who 
has dealt with the problems of 
thou sands of Service Men. this 
book deals very carefully with the 
essential stages in the prepara- 
tion for qualifying as a Service 
Man 



Book No. 6 

Bringing Electric Sets 
Up to Date 

With Pentodes, Multi-Mus, Dy- 
namic Speakers — Complete In- 
formation How to Modernize 
A. C. D. C. and Battery Oper- 
ated Receivers 

By CLIFFORD E. DENTON 

In this country there are over 
ten million electrically operated 
receivers that could be modern- 
ized — by placing in them new type 
tubes, new speaker equipment and 
other modem improvements. This 
business of improving old sets 
can go to the experimenters and 
Service Men If they will quickly 
jump into action. 



Book No. 7 

Radio Kinks and 
Wrinkles 

For Service Men and Experi- 
menters 

A Complete Compendium on the 
Latest Radio Short-Cuts and 
Money- Savers 

By C. W, PALMER 

It often becomes necessary for 
experimenters and Serviee Men to 
call ujion their memory for some 
si tort rut or radio wrinkle that 
will solve a problem quickly. In 
business, "short ruts'* mean time 
and money saved, and to the Serv- 
ice Man "time saved" means 
money earned. 



Radio Questions 
and Answers 

A Selection of the Most Impor- 
tant of 5.000 Questions Submit- 
ted by Radio Men During the 
Course ol One Year 

By R. D. WASHBURNE 

There have been collected a wide 
variety of questions which have 
come into our editorial offices dur- 
ing the past two yenrs. and only 
those whose answers would benefit 
the majority of men engaged In 
radio have been incorporated iti 
this amazing question and an- 
swer book. A tremendously long 
list of topics Is treated. 



Book No. 9 

Automobile Radio 
and Servicing 

A Complete Treatise on the Sub- 
ject Covering All Phases from 
Installing to Servicing and 
Maintenance) 

By LOUIS MARTIN 

Automobile radios are up :«nd 
coming, and someone has to serv- 
ice them proiieriy. It therefore 
behooves you to read this im- 
mensely Important new book on 
the art of Automobile Radio. The 
book Is concise, and full of illus- 
trations, photographs, diagrams 
and hookups. 

A few of the really Interesting 
chapters: Introduction; Automo- 
tive itadlo Installations: Complete 
Descriptions of Commercial Auto- 
motive Receivers; Servicing Auto- 
motive Receivers; The Ignition 
System; General Service Consider- 
ations; Effects of Temperature on 
Vower Supply; Conclusion. 



Book No. 10 

Home Recording and 
All About It 

A Complete Treatise on Instan- 
taneous Recordings, Micro- 
phones, Recorders, Amplifiers, 
Commercial Machines, Serv- 
icing, etc., 

By GEORGE J. SALIBA 

If there is one subject that 
is fascinating to every radio 
man. it is that of Home Re- 
cording. Of course, this volume 
is not all on "'Home" record- 
ing, but the Information con- 
tained therein is important to 
commercial radio men. studio 
operators, engineers and others 
Interested In this phase of ra- 
dio. 

The art of recording ar.d re- 
Producing broadcast selections is 
becoming more important every 
day to radio men. experiment- 
ers and Service Men. Equip- 
ping dance halls, auditoriums, 
churches, restaurants and homes 
with public address systems and 
ampllliers brings many extra 
dullars and often an excellent 
Income'. 



Book No, 1 1 

Point-to Point Resist- 
ance Measurements 

The Modern Method of Servic- 
Ing Radio Receivers 

By CLIFFORD E. DENTON 

Of the difficult problems which 
Service Men face today when 
repairing receivers, the greatest 
is that of replacing proper re- 

nntarua vilue* in set*. This trvik b#- 
comet *v«n more difficult when the values 
of resistor* «r« unknown: and manu- 
facturrr* of many standard *er» do not 

frtM thta informal ton on to Service Men. 
n tin* new book radio men will find tha 
Information needed to quickly place a 
rncttvar in normal operating condition. 
Tliin book cut* in ImH the time iiamiUr 
required to adjust ihe average aet. 
Sufficient space h»» been devoted to I ha 
elementary problem* and the theory of 
electricity aa h i* applied to r*«Utnn>'« 
meniiirtrneatn BO lll.tt the Sert ,'c« M mi 
will UnVe a comprehensive: idea aa to how 
to overcome (hi* problem. 
Uclow you will find a partial linl of tha 
contend which will nPPCar in ihn new 
book. 

INTRODUCTION. Advantage* of 
niaianca Measurement" Method of 8*rv 
icin« for Radio Work: Banie Principle*: 
Method* of rtrsiatnnce Meaiturementf 
Resistors In Itndio Reenters and Am- 
plinera; Point-to -Point R<-»m anee- 
A! eaaur eme u* in Typical li.idto Set 
ualmc Ohm meter; Resistance Measure- 
ment* i-ainf Modern Teeler; Routine 
Testing where Circuit Diagram is Avail* 
aide and wh r re Rr»l»t »nf> n are Known; 
Hour. in.- TeatinC w here Circuit Digram 
J» Nnl Available and where Ue, l( .tance* 
nre Unknown: the Re) »i ion of V<»tta,{« 
Teat in*- Methods to KesintAnc* Measure- 
ment: APPENDIX. Resist u nee Chart*. 
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120 illustrations. Each book is printed on fine bonk Paper and no expense has been spared to make It 
n outstanding value, Tor Its editorial contents as well as from the mechanical standpoint. 



Clip Coupon and Mail Today! 



GERNSBACK PUBLICATIONS. INC., 96-98 Park Plaee. New York, N. Y. 

I have circled below the numbers or books in the RADIO-CRAFT LIBRARY, which you 
•re to send me, and have deducted 20% for ordering five (5) books or more. I have included 
my remittance in full, it the price of 50c each, when less than five books are ordered. 



The amount of my remittance 
Circle numbers wanted: 1 



(Stamps, checks or money orders accepted.) 

4 1 • 7 8 9 10 11 



Address 
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State KC-8-33 



Discount 
to You 



Iti order in make It possible for everyone to buy these hooks, 
tin- fifty (50) cent price has been made uniform for all vol- 
ume s. You can buy these books separately, hut you should 
take i {vintage of our special otTer: 

When Five (5) Books or More Are 
Ordered 

Deduct 20% from Your Remittance 



Simply fill in the coupon at left, 
.villi your remittance. Checks, 
accepted. 
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stamps i 
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LOOP RECEIVER 

(Continued from page 7k) 

The Loop Antenna 

Make a jig as shown at A in Fig. 3. It 
j3 described as a set of six blocks of wood, 
under-cut to the depth of a single turn of 
wire, and securely fastened at the four corners 
and two sides of a flat board covered with a 
layer of thin paper. The first turn of wire 
should be a rectangle measuring 5%xlOVfc 
in.; the total number of turns is 25, and the 
width of the total winding will be about 
% in. Use No. 24 D.O.C. or S CC. wire and 
as each turn is wound it should be held to 
the paper at 18 places (along the sides of the 
four blocks and at the six mid- way points) 
by means of a cellulose cement obtainable at 
the "five and dime*' store. The winding pro- 
cedure is illustrated at C in Fig. 3. When 
the loop has been completed and thoroughly 
dried for an hour under the evenly. applied 
pressure of a few heavy books, the paper 
should be very carefully pulled from the wire 
rectangle. The loop should then be celluloid- 
cemented (at the 18 places) into the lid of the 
carrying case, after the receptacle has been 
mounted. 

This receptacle and the plug-adapter ar- 
rangement permits the loop to rotate through 
360°. The plug is a composite device made by 
fitting the stem of a headphone plug into the 
male section of a power plug, as shown in de- 
tail at B in Fig. 3. To counteract the tendency 
of this plug unit to pull out of the receptacle, 
there is provided a little L-shaped piece of 
brass which bites into one side of the plug 
unit, filed to fit. This clamp is designed for 
easy removal; thus, the plug may be removed 
in a few seconds and plugged into the female 
receptacle screwed to the back, upper-right- 
hand corner of the cabinet for convenience in 
carrying. 

General Data — Operation 

Drill about 50. %-in. holes in the rear of 
the carrying case and within a 4 -in. circle 
as a sound outlet for the reproducer. Remove 
from the reproducer a thin slice of the 5 -In. 
cardboard ring, cover it with grille cloth, 
and cement to the outside of the carrying 
case lid. A condenser is not required in shunt 
to the reproducer, since the acoustic char* 
acteristic of the cabinet counteracts the ac- 
centuation of the higher frequencies. 

Insert an L-bracket in each corner of the 
cabinet to strengthen it. Also use L- brackets 
to mount the two tip- jack terminal strips. 

The set chassis is held solidly in position 
inside the cabinet by means of two bolts. 
These screw into nuts which have been sol- 
dered to the two top angle brackets; place 
washers between the chassis and the case to 
keep them Parallel. 

If the *'B M batteries are turned so that the 
connections are against the bottom edge of 
the carrying case, a smooth surface will be 
presented to the components on the under- 
side of the set chassis, and it will not be 
necessary to put a cover-plate over these 
units. 

As the first step in testing the set, con- 
nect long leads to the three power leads and 
the loop lead from! the chassis, and terminate 
these leads in tin-jacks. Plug the "A" tip 
jacks into the terminal strip connections 
marked "A/* turn the set on, and note whether 
the three cathodes become incandescent in 
a short time. Then, remove the "A" plus 
tip-jack, and merely touch the "B" plus tip- 
jack to the "B" Plus terminal; if the cathodes 
have cooled sufficiently there should be no 
noise from the reproducer when the M B M con- 
nection is thus made. Finally, leaving the 
latter connection, plug the 4< A" tip-jack back 
into its terminal connection, plug the loop 
lead in place and plug the loop into its stocket. 
Solder the two loop leads to the receptacle in 
the lid. 

Now turn the set on. Connect a short an- 
tenna to the loop lead which connects to the 
Control-grid of VI; the short antenna acts 
as a ••driver" during the initial adjustments. 
If local stations cannot be heard with suf- 
ficient volume to overload the magnetic re- 
producer, carefully check every possibility 
of faulty equipment or cons traction. (If re- 
ceived, the signals will tune broadly, since 
the circuit is not designed to be selective with 
an antenna connected to it, and since the 
loop has not yet been aligned to the second 




AUTO SQUNDTRIKK AUDITORIUM 

UNimttUYP0WMDP4JIHHJflB)l 



^OLTDC 

AND 

> VOLT AC 



TUBES EMPLOYED: 

3-37, 2-2A3, 2-82 
(7*A« f~8f't «r» not uted wh&n Ms J*. 
A. Sytttm m operated from 6 toUl\ 
Equal performance and results r\r« 
r b t a 1 n» h le f rotn t h is r« ma rk a ble am- 
plifier »yit*nj when operated from 
either • SIX VOLT Auto BtoruM 
Buttery, or from t 110 Volt A.C. 
Socket — t*lt«-« but m moment to 
k witch the plug and cable change- 
over ayat>m to provide optional 
power source. Especially idenl for 
um wherever AC i» not available, 
such aa in Autos. Truina Boats, 
llorae- Drawn Vehicle*, etc. Even 
if you do not Intend to operate this 
amplifier from * itorn^a battery at 
the present time, this i* the LOGJ- 



0 4*££ 



20 WATT CLAtf'A'lPft THREE STAGE DUAL PUSH PULL AMPLIFIER 



Equipped with a Val- 
uable High -Cain Pre* 
Amplifier Stage f 





ventioiml 110 volt AC amplifier (not 
dcuhtntd for optional A volt u«e). 
You do not have to pure h&ae another 
amplifier; If at any time you mint 
use *am« where 110 volt AC la not 
av tillable. If you only intend to um 
i hi, a niPlifier from a six volt »tora«« 
Battery for the Present, the motor 
generator will be mounted directly 
on the amplifier chaania. and later on. 
you can Purchase an external 110 
volt AC Powa* Pack, into »hich the 
cable plii* from the amplifier >« in* 
■orted when 110 Volt AC operation 
ie desired! This amplifier i> fully de- 
scribed elsewhere in this iaoue. Its 



■ con. Oft fJU OftOM «mplt/t*r tfrarf 



i« 110 Volt AC Power pat* »» con- 
itkinth* extreme rioKt hand com. 
FULLY ASSEMBLED. But Unwtred. Blue Prints and Diagrams 
included. L«s» 6 Volt MOTOR GENERATOR, •£•«•>«« r- *% 
110 Volt AC Power PaCK. Speakers and Tubes >X70^ 
Same a* above, but FACTORY WIRED— Ready for _ 

Immediate Operation..,.. »37»*** 

6 Volt StoraKe Battery Motor Generator SlO.SO 

110 V It A C, POWER PACK, FACTORY WIRED— 

including TWO 82 Rectifiers $11. SO 

Set Of RCA MATCHED TUBES (3-27, 2»2A3> $ 7.16 

'•AII-PurDOse ,# Input Mixer Control Box 

DUAL FIELD (6 volt O. C, and 2500 OhmD. O 

Jensen 11 In. 0*9 Dynamic Speaker 

110 Volt AC Speaker Exciter with 280 Tube 

Universal 200 ohm Double Button Microphone. . . 

SIX-VOLT STORAGE BATTERY OPERATED PHONO-MOTOR 

* - ideal for Use in AUTOSend SOUND TRUCKS 



UnivcrMi) Input Transformer fur- 
nished permits optional operation of 
this amplifier with 200 ohm Double 
Button "Misss." 300-«X) or 3000 
ohm Phono- Pickups, or with a Radio 
Tuner. Pre-A mplifier stace incor- 
porated (ituMires maximum hi<h gain 
amplification I Equipped with Vol- 
ume Control. Ton* Control. Phono- 
Radio Switch, and Universal Out- 



namlc Speakers can be employ*!! 
Motor Generator b completely fool- 
proof — draws on! 9 amps! "All- 
Purpose" Input Control Box (illus- 
trated at extreme right) permits 
super -imposition and "miainc" oi 
'"mike" across Phono record repro- 
duction. Dynamic Bpeakem are 
available equipped with DUAL 
ri. Ids. one. for 0 Volt Storage Battery 
use. and other (2500 ohms) (or usq 
with a ltO Volt AC Exciter- The 
Oass "A" audio circuit employed 
aspurea extremely realistic reproduc- 
tion even whan this amplifier it Dro- 
ll ucinjrthc enormous volume of 20 
WATTS! Outdoors, this amplifier 
■ ill carry undistoricd sound k tu^ 
of a milo! Unusual light weight de- 
sign permits extreme portability—- 
this entire P. A. System n»a> be easily 
removed from ft car mid brought in- 
door* H desired. Unreservedly 
Guaranteed* 




Consumes only 3M Amps. Equipped with 
Till turntable. 33 1-3 %od 78 R.P.M. switch, and bup 
speed control. (A 110 Volt AC Power Pack bftvj 



12 In. 
to ma lie 

•peed control. (A 110 Volt AC Power Pack b available 
for S12.&0 additional — permit* optional operation from 
110 Voit AC P°wcr line*— ideal for universal operation!) 



$16. 50 

s*a-5o 

S 6. SO 
$ 5.88 

j^HONO PICK-UP 



• COAST TO COAST- RADIO-CORR # 

123 R- West I7tu Street. New york.N.y. 






UMMER 
"SBOOSTER 
*ADiO MEN 

*//a Complete 
y Amph'fier 
asting System 

At%DC MODEL— 110 to 140 
VOLTS— 25 to 60 CYCLES 

Keep your summer radio buai- 
nftw active — mako oxtra money 
by installing and renting tno 
MILES Power Amplifier Broad*- 
casting System in churches, 
halls, audi toriurxiM, atudiox, ex- 
hibit*, court*, ate. Build a 
profitable and rwpu table public 
addretK buaine-sa this aummez — 
develop it into a >'«ar 'round 
bueinena. 

The MILES AC- DC Power Amplifier 
Broadcasting System employs the 
latest RCA Tubes. It la simple to 
Operate by'juat plugging into trie cur- 
rent line. Portable no that it can be 
easily carried. Volume control per- 
mitaexceptionally Rood clarity. Can Ins 
Used in autoa in conjunction with "B" 
batterle*. Additional speaker* can l>o 
added ( de-ired. Thin complete port- 
able unit conaiats of Power Amplifier, 
Mike Pre- A mplifier, Tubes. Built-in 
Dynamic Cone Speaker, Built-in Power 
Switch and Gain Control — all aelf- 
enclosed within one handsome un- 
breakable carrying case. Equipment 
also includes MILES extra sensitive 
lapel microphone and 25 foot flexible 
cable. Measures 3* X 8M' X 10' — 
weight 7 Ibe. 

$1 C.96 



100 



Complete Kit lorm. 
Including RCA Tubes, 
ready to wire 



Completely assem- 
bled M,d . irc<L 
ready to operate. . 
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Amplifying taulpmcnt— Oeot. RC. 

Miles Reproducer Co., Inc. 

244R West 2 3rd St. New York, N.V, 




No Matter How Many New 
Types of Tubes are Produced 

The "Dependable" 

New Model 303 

TUBE TESTER 

Will Al ways Be Up-T o-Date! 

The New No. 
303 Tube Test- 
er defies com* 
petition, be- 
cause it starts 
in where others 
leave off. Cer- 
tainly, it will 
test every one 
of the new 
tabes — t here 
are more than 
120 different 
tube types in- 

dicnted on the panel. 

But furthermore, it provides adequate fa- 
cilities for testing 50 more new type tubes, 
even going so far as to provide for 8 and 
9 prong tubes. 

Has many other exclusive features. It em- 
ploys a high-quality D'Arsonval moving 
coil meter to insure the utmost precision. 
It tests all tubes more accurately und 
scientifically. It checks tubes quicker and 
easier — only two selector switches to ad- 
just. Other features include short tester, 
pilot light indicator, gas test, second plate 
test for all rectifiers, line voltage adjust, 
merit, beautifully etched pane) and light, 
compact, good looking leatherette carrying 
case. 

Price $1/1.50 To Dealers 
Only Xvl^ — and Servicemen 

U«t $30.00 

Knockdown Kit Complete, unth instruction*, Si 3. 60 
Order from your jobber or direct. Send 
for free data sheet No. 303. 

RADIO CITY PRODUCTS CO. 

D-rpt. 1<C» 48 W«**t Broadway, New York City 
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Two New 25c Short Wave Books 

HERE IS GREAT NEWS 

These new hooks will be welcomed by all short wave experimenters, 
short ware fan* and short wave enthusiasts, the same its our former tvro 
books HOW TO LlUlLD AND OI*EUATE SHOUT WAVE HBCUlV- 
EUS, and HOW TO BECOME AN AMATEUR KADiO OPEHATOlt 
were welcomed by thousands of our short wafc friends. 

In conformity with the times these books have been priced at 25c 
instead of 50c. which Is the Price of our other books. Yet the two 
new 25e volumes contain a tremendous amount of Information. The 
type and illustrations have been chosen in such a manner as to give 
you almost as much for your 25c as you received for your 50c before. 

You make no mistake In set tine either or both of these new books 
iiiul we know from our many years of experience with short wave en- 
thusiasts that you will thank us for havinK made these books possible. 




Ten Most Popular Short Wave Receivers. 
How to Make and Work Them 

Thi» new volume In u revelation to nil those *lio » i»h to build t hoir own 
•hort w»v© rwlvem. Tim editor, of SllOKT WAVE CRAFT have 
selected ten out»t!»ndin« ntiort nave rweivrr* and the-w nre described 
in the volume. Everything worthwhile about every one pf the ten r#* 
cohere ■ Uvacribcd In the leit. Each receiver in fully illuntniied imd 
e»rh receiver h.tn ft romiilete htVout. Pictorial repreneiitiition. pitoTorrnpim 
of the act eomiilete. hookup and nil wortliw lillc *!>< Ifical ionn- , Et'ffrytttilil 
from the rtimPleBt one tube a«'l to a 5-tubo TRF receiver U presented. 
Complete liati of part* are given to make each «-t ;ia complete ua It is 
humanly poaalble Uj do. 

Contents 

2 TI F. Pentode 8W receiver bavin* two stage* of TRF— 2-Tube 
reeeivrr that rencii*-* 12.500 mile mark— My DeLuxe SW receiver — 
]<inne>veK 2-tube 12.000 mile DX receiver— " Brief Ctuw" 8W receiver — 
Denton 2-tube All-Wave receiver — Denton "Stund-By-— Th« "Stnnd- 
Uy" Electrified- Short Wave M«-*aiiv tie— Coat Pocket SW receb-er- 
SW Peatode-w— My idea of a «ood SW receiver — A Good "One-Tuber." 

IMPORTANT 

THERE IS NO DUPLICATION WHATSOEVER BETWEEN THIS 
BOOK AND OUR OTHER VOLUME — "HOW TO BUILD AND 
OPERATE SHORT WAVE RECEIVERS." ALL THE MATERIAL 
PUBLISHED IN THE NEW BOOK HAS NEVER APPEARE0 IN 
ANY BOOK BEFORE. 



A Short Wave Beginners Book 

Here Is a book thut will aolve your problems if you nra new to I he nhort 
wave tfaiiie. It eontnina positively ere n th in* that you would wi»h to 
know in connection w it)i ehort wave*. londbuc you in easy Ma««-a from tlte 
aimpleMt fundamentals to the Present «t&«e of the art in short wave* ii* 
it is known today. It is the Only low. priced reference hook on short wave", 
to. tiie l>esinncr. whether lie t>e a ■hori wave enthusiast, abort wavu 
listener or shnrt wnve amrugjir. 

The book i» profusely illustrated with all sorts of illustration*, eadlana- 
ilons and everything worthwhile knowing :ibout ahort waves in thie 
interesting and w, row i rut field. Yet withal, the book is not "technical." 

It abound* with ninn> iltu.Urationi. photographs, simple charts, hook 
ui*. etc.. all in simple language. 

The book is lust chock full of information and you will never regret 
having gotten this important volume. 

Con ten tt in llrlef 

Getttt.e Stnrted in Short Waves — Short H»nd Symbols of Radio- 
Short Wave Colls ■md A«-ri,<ls— lleduclnit Man- Made Static — U,-* timer's 
Short Wave Set — IiKrcnsin* Volume by Adding Amliliher to One Tube 
Set — Tuning Short Wave Srta-^ Urceneration Control Audio Amplifier* 
for SW Sets— Cou Pi inn S neither to Set — Learning Cods— Wave L*n*lh 
and Kilocycle Chart— Wiring Chart— Kinks in 8hort »»«« Conftt ruction- 



Each book contains 40 pages — over 7$ illustrations 

Not sold on newsstands — Mail Coupon Today! 



Z5c each 



SHORT WAVE CRAFT HC 833 

96-98 Park Place, New York City. 

Gentlemen: 

□ I enclose herewith 25e. for rvliloh please send me prepaid, a copy of your ne\t book **Ten Most Popular Short 
Wave Receivers. How to Make and Work Them." 

□ 1 enclose herewith 25c for ixliicli PKmsc send mo prepaid, a copy of your new book *The Short Wave- Beginners 
Book.'' 

D I enclose 50 for which please send me. pre; ;iitJ. your tuo books. "Ten Most Popular Short Wave Receivers. How 
to Make and Work Them." tmd * The Short Wave Beginner's Book." 

(Send money order, check, or cash or new V. 3. Ktamps. Itcglster leiler If It contains currency or stamps.) 



Name.. 
City- 



Address.. 



Service Electric 



W ^B| J Vw. m In your community thero are dozens of 
f^^PXr , ~ - ' electric refrigerators to be serviced. 
§ Many need immediate repairs which Can 
9 be made quickly, with little expense — and 
which you can repair with the akl of this authori- 
tative UefriReratlon Service Manual. Mitke many 
extra dollars, together with olher repair work. Elec- 
tric refrigeration servicing is a well -paying busi- 
ness — start in your spare time — before loms you wilt 
devote full lime to it. One or two jobs pavs the 
small cost of the OFFICIAL REPltiOKUATION 
SERVICE MANUAL. 

96 Pages of New Data 
Have Been Added to the 
OFFICIAL REFRIGERATION 
SERVICE MANUAL 

To brine this useful s»rrire manual ri«ht up-to-date. Mr. I.. K. 
WrUht. the editor of the OFFICIAL KEF U IOBRATION 8EIIV- 
ICE MANUAL. Has »dded » wealth of materlil on ne* flertrw 
refrigerator*, snd oTder model • well. A* utual every refritcerntor 
)im bpiw accurately d*«crir»ed from the vU'wpoirtt of ■••rvleinc — 
dincr^Tn* to illnalrate the eaeenti.tl Pafta. to PtmM iRed I list repairi 
cmn eaailV b« made. The addition of thpue new t<a«et %«ilL not In- 
crease the coat of th* book to llioaa wlio order their copy now. 

Here Are Some of The Important Chapters: 

Introdcctioa to the Refrigeration 

Servicing Buninc**. 
Hiaiory of tlelrkerntioru 
Fundi>mer>t.th of Jtefruermtion. 
Deicription ot All Known Type* of 

Kflftiieratioa. 
Motor*. 

Trouble Shootin*. 

Unit Part*. V«lvei and Automatic 

Equipment. 
Make* ami Spec i ft cat f one of Unit*. 
Manufacturer* of Cabinet*, 
llerricerant* and Automatic Equip- 
ment and Many Other Important 
Chaptera. 

OVER 1.200 DIAGRAMS 
4S0 Page* 

Flexible Loosetcsf Binder 
Complete Service Data 



Mall Coupon Today! 




I G E R N SB AC K PUBLICATIONS. lf»C RC-833 

1 96-98 Park Place, New York. N. Y. 

I enclose herewith my remittance for $5.00 | 

f (check, stamps or Money Order accented) for j 

I which you are to send me. postage prepaid, one I 

, copy of the OFFICIAL HEFRIGERATION I 

I SEKVICE MANUAL, tosether with the extra ■ 

j 96 pages of new material at no extra cost. 

| Address — — — — ~— 

| City — - S 



Here's a book 
every Radio Man will 
refer to dozens of times 
every day — 




A Valuable RADIO BOOK! 

|_f ERE is one radio book that answers every 
^■^ conceivable question on interference. It 
contains 76 paces, 8Vfexll inches, chock full 
with wiring diagrams, drawings and photo- 
graphs showing where interference originates 
— how it is distributed, and how to eliminate 
it. This is a wealth of information needed by 
every radio listener, dealer and Service Man. 

Semi fifty cents in stamps 
or c I tec k for this book, 

RABIO-CRAFT MAGAZLNE 

Park Place New York, N. Y. 



inductance, L2 ) 

If reception is satisfactory under these con- 
ditions, we are ready to check the efficiency 
of the loop pluir assembly: excessive insula- 
tion leakage at this point will cause havoc to 
weak signals. Reduce the signal input to the 
loop by usinc an adjustable condenser in 
scries with the short antenna until high- 
power stations are heard at low volume when 
completely tuned in. Then, unsolder the out- 
side-turn connection (grid lead) of the loop 
to the female receptacle and solder it to a 
lead and test Prod ; connect the other end of 
this lead to the tip-jack which connects to 
the control-grid cap of VI. Now. touch the 
outside-turn lead of the loop to its terminal 
on the female receptacle; a considerable re- 
duction in volume denotes excessive leakage 
in the plug system. A slight amount of leak- 
age is permitted in order to make ganging 
more convenient, since this shunt resistance 
will produce the effect of a aeries resistance of 
lower value in the resonant circuit, thus mak- 
ing the tuning in this circuit slightly broader. 

To determine the correct number of turns 
to be used in the loop, remove the short an- 
tenna and lightly prod through the loop wire 
insulation with a needle-point prod connected 
to the control-grid of VI (the control-grid 
loop lead having been removed from the fe- 
male receptacle). Find the turn which results 
in greatest signal strength from a weak sta- 
tion, cut the loop wire at this point, and re- 
move the unused wire: during this operation, 
"rock" the tuning condenser roter to either 
side of the position of maximum volume to 
secure resonance at all times : the trimmers 
should be in a midway position. 

The final step is to align the R.F. circuits. 
Adjust the trimmer condensers* ClA and C2A, 
for maximum signal strength. Holes in the 
top plate are provided for these adjustments. 
Re sura that all of the tubes are in good con- 
dition. 

List of Paris 
Chassis 

One Try-Mo two gang condenser, 350 mmf. 
per section, with trimmers, %-in. shaft 
(l 7 / 8 x 3 % x 2% in. deep, without shaft 
length). CK C2 ; 

Four midget paper-dielectric condensers, 0.1- 
mf.. 400 V., D C, C3, C4, C6. C7 ; 

One Tobe Deutschmann tubular electrolytic 
condenser, 2 mf., 500 V., D.C., type T-512, 
C5: 

One type midget, paper-dielectric condenser. 
250 mmf.. 400 V.. C8 ; 

One type Midget, paper-dielectric condenser, 
500 mmf., 500 V., C9 : 

One Tobe Deutschmann tubular electrolytic 
condenser, 1 mf., 500 V., D.C., type T-511, 
C10: 

One dry electrolytic condenser, size 1V4*- 
2Vi (excluding lugs) xll/16-in. thick, 25 mf., 
25 V., DC, Cll: 

One Centralab volume control potentiometer 
(minimum diameter, 1^ ins.), .1-meg-. Rl : 

One metallized resistor, 1,500 ohms, 0.5-W., 
R2; 

Two metallized resistors, 50,000 ohms, 
0.5-W., R3, R4; 

One metallized resistor, 2 megs., 0.5-W., 
R5: 

One metallized resistor, 25,000 ohms, 0.5- 
W.. R6: 

One Lynch metallized resistor, 500 ohms, 
2 W., R7: 

One high-gain R.F. transformer. L2 : 

One Radio Trading Co. unshielded R.F. 
choke. 250 mhy., R.F.C.: 

One Radio Trading Co. A.F. replacement 
transformer, ratio 1:5, T: 

One 5 in. magnetic reproducer; 

Two Try-Mo midget knobs (Rl and CI, C2 
controls), 7 I6x 1 % -ins. in dia.; 

One off -on switch, with escutcheon, Sw.; 

One type 77 tube, VI j 

One type 6F7 tube, V2 ; 

One type 89 tube, V3; 

One Try-Mo tube shield (for Vl); 

Two Try- Mo 6 -prong wafer sockets (for 
VI, V3) . 

One Try- Mo 7-prong wafer socket (for V2) ; 
Three control-grid-cap connectors (for VI 
to V3); 

Four Radio Trading Co. solder-type phone 
tips (for power leads and loop lead) ; 

One sheet of aluminum, 7x12x1 /16-in. 
thick ; 
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Two %x^x^-in. double-L angle brackets 
(sub-panel rear feetr"; 

One %xl-in. angle bracket (speaker-to-Cl - 
C2 mounting); 

Four 2x2 angle brackets (top-panel mount- 
ings) ; 

One %x3V£ in. angle bracket (transformer 
T mounting); 

One ^x3Vs* in. angle bracket (speaker-to- 
chassis mounting); 

Miscellaneous screws, nuts and washers, and 
push-back and stranded wire. 

Two midget escutcheons, one marked "Tun- 
ing," and the other, "Volume;" Carrying Case. 

One Powertone carrying case, leatherette 
covered, 8%xl2*4x5 ins. deep (inside dimen- 
sions ) ; 

One Radio Trading Co. speaker-grille cloth: 

Four No. 6 dry cells. A"; 

Four 45 V. batteries, 4%x2^4x3% ins. high 
(exclusive of clips), *'B" ; 

One web strap, with friction-type buckle 
(battery retainer) ; 

Four tip-jacks (mounted on two bakelite 
panels, 2x %xl/ 16-in. thick); 

One %-lb. spool No. 24 D.S.C. or S.S.C. 
wire, for LI ; 

One Radio Trading Co. flush-mounting fe- 
male receptacle (for loop plug) : 

One Radio Trading Co. headphone plug (for 
composite loop plug-adapter) : 

One male line plug (for composite loop plug 
adapter) ; 

One Radio Trading Co. female base-mount- 
ing receptacle (for holding loop plug when 
not in use) ; 

One Try-Mo single-circuit jack, J: 
Four angle brackets, H'xV^-in. (cabinet re- 
inforcing) ; 

Four angle brackets, %x%-in. (tip- jack 1 
panel mountings); 

Miscellaneous screws, nuts and washers. 



BEGINNER'S SET 

(Continued from page 116) 

know "what makes the wheels go 'round,*' or 
would you prefer simply mechanical layouts of 
specific sets, with point-to-point building instruc- 
tions? In short, tell us what you want and you'll 
get it — that's what we are here for. 

List of Parts 
One two-circuit tuner (for 350 mmf. tuning 

condenser) , LI ; 
Two 85 m h. R.F. choke coils, R.F.C.l. R.F.C.2; 
One 350 mmf. tuning condenser, CI ; 
One mica -dielectric fixed condenser, 250 mmf., 

C2; 

One mica-dielectric fixed condenser, .01-mf., C3 ; 
One paper-dielectric fixed condenser (two ,1-mf. 

units in one Case), 250 V., C4 ; 
Two paper-dielectric fixed condensers, .25-mf., 

250 V., C5, C6; 
One dry electrolytic condenser, 20 mf., 25 V.. 

C7; 

One paper-dielectric fixed condenser. 4 mf.. 

250 V., C8; 
One mica-dielectric fixed condenser, 500 mmf.. 

C9; 

One 500 ohm potentiometer, with switch, Sw., 

attached. Rl ; 
One 100 ohm, 1 W. fixed resistor, R2 . 
One 70,000 ohm, %-W. fixed resistor, R3 ; 
Two 1 meg.. fixed resistors, R4, R6 ; 

One 0.2-meg. f fixed resistor, R5 ; 

One 5,000 ohm, 1-W. fixed resistor, R7 ; 
One Amporite, type 3H-1, R8 ; 
One crystal detector (adjustable as to catwhisker 

position and pressure), D; 
One type 34, 2 V. variable-mu R.F. pentode 

tube, VI; 

One type 32, 2 V. screen-grid tube, V2 ; 
One type 33. 2 V. Output pentode, V3 ; 
One 5-prong socket, base mounting type, for Vl i 
Two 4 -prong sockets, base mounting type, for 
V2, V3; 

One single, closed-circuit jack, Jl; 
One open circuit jack, J2 : 
One full-vision dial and pointer, for CI ; 
Two connection clips for antenna and ground ; 
One roll push-back hook-up wire; 
One baseboard (a breadboard). 10x14x94 in. 
thick ; 

One type No. 6, 2 V. storage celL 
Three 45 V. "B" batteries. 



Make a n EXTRA Profit 

ON EVERY SERVICE CALL Jgl 



H«-re"s a year 'round profit a hie Hero for dealers and Service Men— It's ;i 
radio device I hilt customer* ask for. you don't have to nell tlieni. This 
ingenious radio device romhlne* FOUR nrinripai radio Instruments in ONE. 
First — A compensating niter for less <t;itlc und better tone; second — A wave 
interceptor for sharper tuninn una less Interference: third; Antenna volume 
control synchronizes the aerial to the radio; fourlh— Aerial eliminator where 
aerial U impractical or Imperfect. 



FITS EVERY RADIO SET 



The RADIO MASTER is adaptable to any radio receiver, with or with- 
out aeriiil, also for superheterodynes. Slmnle to situi-h— hidden in rear 
of ct — juickly adjustable to improve reception. 

SOLD ON A MONEY-BACK GUARANTEE 

On every service cull you should install a RADIO M AST Kit— demon- 
strate it lo customers — it's a "sure-tire seller.'" Demonstrators are 
RcHInc 50 to ?:"> dally. A money-hack guarantee, after a 3-day trial, 
assure* .vou satisfaction. Order a dozen today for demonstration pur- 
poses . You'll tind they sell quickly and they add extra dollars to 
your servicing business. 

The RADIO MASTER, combining FOUR practical instruments, and 
Instructions for THREE different hook-ups. is bound to improve allo- 
type of sot under any conditions. Once attached, no radio Owner 
will be without it. 

ORDER AT ONCE! 

Send $1.00 today for sample, ami trade discount, or pay the post- 
man C. i». i>, Try it notice the improvement. If not sallslieJ. 
return within 3 days, i'our money will be refunded at once. 

AGENTS. DEALERS AND DEMONSTRA- 
TORS WANTED EVERYWHERE 



MASTER LABORATORIES 

Dept. B- 30 Main St; Brooklyn, N.Y. 
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All of our branches carry a complete 
stock of public address equipment as 
well as a most elaborate line of re- 
placement parts, sets, short wave 
equipment, etc. 

Write Dept. RCfor our free 108- page 
catalog. 



— & tcratone 
Auto-Amplifiers 

Powered from Car Battery 
output- 



USES THE NEW 2A3 TUBES 

Here is a low priced simplified power amplifier 
for use in your automobile or truck. Plenty of 
power is developed in this Amplifier as it uses 2 
of the new 2A3 tubes in push-pull Class "A" Prime, 
having an output of over 10 watts. The preceding 
stages are a stage of 2-36 tubes in push-pull, feeding a 
pair of 37 tubes in push-pull. This new Acratone 
^Amplifier may be used on a double button niicro- 
l^^phone or phonograph pickup and has a built-in 
■fcj K t ransformer to accommodate them. The output 
V transformer is wound for 9, Id, 500 and 4000 
J ohm Speakers. 
\J The entire drain of the amplifier on the car 

battery is but 9.2 amperes, approximately the 
same as that of both headlights. With this 
amplifier, a microphone and two speakers, a 
complete outfit costing less than $70, may be 
installed. 

Model No. 770 / ^-—less tubes 

Auto Amplifier ™ 




eaerzttea'Purehaser Inc. „ 



ew York city 




IJAMAICA.U 



BRONX, N.Y. 

U4EF0HOHAMRD 



PITTSBUROH.PA.I 
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Our new I OB pane Cat 
albff Is just off the 
press. Use It as your 
guide for buy Inn every 
radio part you want at 
tfte LOWEST PRICE 
OBTAINABLE any- 
where. SERVICEMEN 
AN 0 DEALERS wit! 
find this catalog a 
priceless directory for 
tlieir every need. Every 
Item advertised la car- 
ried In stock, thus as- 
suring you PROMPT DELIVERY. 

SEND FOR YOUR COPY TODAY 

TRY-MO RADIO CO., INC. 

DEPT. C8, 85 CORTLANDT ST.. NEW YORK 



USE OHIOHM 

SPARK SUPPRESSOR SETS 

for eliminating Ignition Inter- 
ference on Automobile Radios 

For 4, 6 and 8 cylinder cars. Furnished 
complete with condenser and necessary 
spark suppressors. Lasts the life of the 
car. Special non -shorting:, and temper- 
ature and vibration resisting features* 
Cash in on this growing market. 

THE OHIO CARBON CO. 

Cltveland Ohio 
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READERS' BUREAU 

On this page are listed manufacturers catalogs 
and booklets, chosen because they are of in- 
terest to readers of RADIO-CRAFT. You can 
obtain Copies FREE by using the Coupon below. 



6. Clarostat Control Handbook. A large 
32-page book containing detailed specifications 
of volume controls, attenuators, constant-im- 
pedance controls, phonograph pickup faders, tone 
controls, line ballasts, rheostats, potentiometers 
and fixed resistors of various kinds, together 
with valuable circuit-design data. Contains many 
diagrams and charts, and a Kuide of replace- 
ment volume and tone controls for many com- 
mercial receivers. Clarostat Manufacturing Com- 
pany, Inc. 

6. Measuring Resistance by the Deflection 
Met non. The conventional method for the meas- 
urement of resistance involves the use of the 
Wheatstone bridge, a costly piece of apparatus. 
However, there are other methods which provide 
a fair degree of accuracy, enough for all prac- 
tical purposes. The least expensive is the de- 
flection method, which makes use of popularly 
priced mi II lam meter? and fixed resistors. This 
bulletin describes the method completely, and 
should be very useful to Service Men and ex- 
perimenters with limited meter equipment. 
Shallcro&s Manufacturing Company. 



11. Supkem e Instruments. Contains lengthy 
description? of the Supreme service instruments, 
including the AAA1 Diagnometer. which is five 
instruments in one, the model 90 analyzer, the 
model 40 tube tester and the models 60 and 70 
oscillators. Interesting to the Service Man be- 
cause it tells how his work is facilitated by 
ingeniously-designed test equipment that indi- 
cates the condition of an entire set in a few 
minutes. New test apparatus to take care of 
the new tubes is also described. Supreme In- 
strument Corporation. 



10. A Baptism of Fire. Centralab fixed re- 
sistors are made by forcing a carefully calibrated 
resistance material through a plastic ceramic 
material, and then baking both under terrific 
ho^at. This booklet describes the manufacturing 
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RADIO- CRAFT 5-104 
Readers Bureau 

96-98 Park Place, New York, N. Y. 

Please send me free of charge the fol- 
lowing booklets indicated by numbers 
in the published list above: 



No. 



Name 



Address 



l 

I 

I City State.. 

I 



(Please check fhe following) 
I am 

(1) □ Service Man (2) Q Experimenter 
(3) □ Dealer T4> □ Jobber 

(5) p Radio Engineer 
(6) P Licensed Amateur 
(7) □ Professional or Amateur Set 
Builder 

This coupon will not be honored unless you 
check off your classification above. 



process in detail, and lists the advantages 
claimed for fixed resistors of this type. It is 
interestingly written and illustrated, and makes 
good reading. Centra/ Radio Laboratories, Inc, 



21. Rkadrtte Radio Insthuments. This six- 
teen-page pamphlet contains some valuable hints 
on the testing of electrolytic condensers, as well 
as descriptions of the full line of popular-priced 
Readrite instruments. Worth having. Readrite 
Meter Works. 

76. The Coast- to- Coast "Broadcast." The 
' Broadcast" is the Spring-Summer 1933 edition 
of a 100-page mail order catalog that is a veri- 
table encyclopedia. Its listings are very varied, 
and run from soldering lugs to complete 100* 
watt public address amplifiers. Every article is 
well illustrated and described for the benefit of 
radio dealers and Service Men. for whom the 
volume is specifically intended. Coast- to-C oast 
Radio Corporation. 

94. EleCTrad Pkomjcts. The newest and 
latest catalog of Electrad products contains 
twelve pages and lists many types of fixed and 
variable resistors and five different kinds of 
amplifiers for public address purposes. The 
popular Truvolt resistors have been improved 
by the addition of insulating shields and heat 
radiating covers, and a number of new sizes have 
been added to the line. The catalog also con- 
tains some valuable data on the application of 
resistors to radio receivers, transmitters, ampli- 
fiers and sound systems, and suggestions on how 
to compute the value of resistors. A handy and 
useful catalog. t'Aectrad. Inc. 

96. Tobe Filter izer and Condensers. The 
Tobe Deutschmann company is now catering to 
the Service Man with an extensive line of filter, 
by-pass and line condensers and radio noise 
eliminator*. Their In test catalog, describing the 
complete line, has just come otT the press. A 
full page is given to the new "Filterizer" noise 
eliminating antenna system, an item of par- 
ticular interest to Service Men because of the 
money-making opportunities it offers. Tobe 
Deutschmann Corporation. 

97. ARCO Tube BullfTTN. A descriptive 
foldc-r giving full technical characteristics on the 
complete line of Arco radio receiving and trans 
mitting tubes, photo-electric cells, television 
lamps, hot and cold cathode tubes, cathode ray 
tubes, rectifiers and charger bulbs. This can be 
posted for easy reference. .Irco Tube Company. 



98. How to Use Noise Reducing Antenna 
System on Broadcast Waves and Short Waves 
is the title of the latest booklet on this important 
subject. In addition to covering the theory, the 
practical application of the various noise- reduc- 
ing systems available for broadcast and short 
wave use. is described also. Lynch Mfg. Co. 



102. AmekiCa's Oldest Radio School. This 
attractive 16- page catalog describes the various 
course of instruction available at the RCA In- 
stitute*. New York. Training is given in the 
following subjects: radio broadcasting, radio op- 
erating, radio servicing, and sound and public 
address wOrk. RCA Institutes. Inc. 



103. Miles PuBLrc Address Systems. A con- 
cise 8-page catalog listing microphones, loud 
speakers, power units, amplifiers, transformers 
and incidental accessories. Miles Reproducer Co., 
/ wc. , 

101. Weston Standardized Service Units. 
This folder describes a complete series of stand- 
ardized service units, consisting of an analyzer, 
tube checker, oscillator, volt ohmmeter and ca- 
pacity meter. The units are of uniform size 
and may be combined in single cases of various 
sizes, depending on the requirements of the 
Service Man. Weston Electrical Instrument 
Corp. 



BACK ISSUES of 
RADIO-CRAFT 

which you might need to complete your files, can still be had at the price 
of 25c per copy. Send us your requirements, together with your remit- 
tance in check or money order. 

RADIO-CRAFT 98 Park Place New York, N. Y. 



"Operating Conditions for Successful 
Demonstration of Radio Reproduc- 
tion" 

The size and construction of the room, the 
furnishings of the room and the number of per- 
sons present in the room affect the quality of 
reproduction of any radio receiver. The selec- 
tion of the type of program material for dem- 
onstrating various operating capabilities of the 
receiver also is of great importance. 

l~~Effcct of a Bare Room on Tone Quality: 
If the store demonstration room is bare of 
home furnishings, so as to present hard floors, 
walls and ceilings, there will be an excessive 
amount of sound reflection, resulting in a "hol- 
low" or "live" effect w+iich will interfere with 
clear, natural reproduction. 

2 — Beneficial Effects of Home Furnishings on 
Tone Quality: 

For best results, the demonstration room should 
be about the size and have furnishings similar 
to that of a 'home' room in which the receiver 
is ultimately to be used. A heavy rug, window 
drapes, a davenport and one or more upholstered 
chairs with soft cushions will give average 
"home'* acoustics and a "comfortable" listening 
condition. 

3 — Effect of Audience on Tone Quality: 

The size of the listening audience also affects 
the quality of reproduction, the larger the audi- 
ence the greater the absorption of hteh pitched 
(treble) tones and the '"duller" the reproduction. 
Thus, for a small room demonstration, only a 
few people should be present in order that 
"home" acoustic conditions will be provided. 

I — Efiect of Receiver Location on Tone Qual- 
ity: 

The most favorable location for a console type 
radio receiver for best reproduction is diagonally 
across one corner of the room. There are three 
reasons for this location as follows: 

(a) Reinforces the bass tones, as the two 
sides of the room act as extensions to the sides 
of the radio cabinet and thus add to the baffling 
system of the loud speaker. 

(b) Provides for greater intensity of sound 
in the room as the angle of sound radiation is 
only one-half (00 degrees) of that resulting 
when the radio cabinet is located against a side 
wall (180 degrees of radiation.) 

(c) Absence of "booming" tones due to large 
opening (venting) at rear and top of cabinet. 

When a radio cabinet must be located fiat 
against a side wall, it should be placed at least 
4 inches from the wall to ;ivoid ' booming" tones. 

5 — Effect of Location of Listener on Tone 
Quality : 

The location of the listener, with respect to the 
radio receiver is important, if the full reproduc- 
ing capabilities are to be determined. Due to the 
fact that treble (high pitched) tones are more 
directional than bass tones, it is necessary that 
the listener be directly in front of the cabinet, 
seated and between 6 to 12 feet away, otherwise 
the actual balance of low and high tones possible 
under best conditions of reproduction for a par- 
ticular receiver will not be known. In actual 
home use. these directional treble tones are re- 
flected from walls, ceilings and other hard sur- 

I faces in the room, so as to reach the listener's 
ears along with the bass tones, regardless of 

| the location of the listener with respect to the 

j receiver. 

The best location of the loud speaker in the 
1 radio cabinet is below the radio chassis, so that 
the center of the *"bcam" effect of the high 
pitched tones will be focused below the listener s 
ears at all times. 

r,— Correct Volume of Reproduction for Best 
Tone Quality: 

It is a safe rule that reproduced sounds, 
whether speech or music, should never be louder 
than the original sounds picked up by the broad- 
cast station microphone. For example, the re- 
producing of a speaker's voice at higher sound 
levels (volumes) than the sound level at the 
microphone will give a "giant" voice which is 
not natural. However, if the person before the 
microphone is talking loudly or is shouting, then 
a loud reproduction of this voice by the receiver 
will be natural. Also, if we should reproduce 
a musical instrument, such as a violin, at higher 
levels (volumes) than a violin can play, this 
loud reproduction will not sound like a violin or 
any other instrument now in use. Thus, for 
demonstrating the high volume possibilities of a 
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receiver, use dance orchestras, bands and other I 
program material that is being played at high 
volumes before the microphone. 

7 — Type of Program for Demonstrating Bass 
Response: 

When demonstrating bass response particularly 
at low volumes (low sound levels), it is best to 
select a dance orchestra playing selections in 
which the bass tones are continuously reoccur- 
ring. Then, as the volume control is turned 
down, the amount of bass response can be easily 
judged as compared to higher pitched tones. 

When listening to lower sound levels, the lis- 
tener should be at the same distance from the 
radio set as would be the case in a home when 
listening under low volume conditions. At very 
low volumes, the listener should be fairly close 
to the receiver. 

In receivers having "constant fidelity,*' or 
means for reinforcing of the bass and treble 
tones as the volume control is turned down, a 
natural balance of all tones arc reproduced, 
whereas receivers not having this operating fea- 
ture, the bass tones (complete bass instruments 
in some cases) will entirely drop out of the 
reproduction at the lower volume levels. 



Electrad, Inc. 



Federated Purchaser. Inc 

Fbrdson Radio Mfg. Company 
Franklin Transformer Co 
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Grenpark Company...- 127 

H 

Harrison Radio Company _ 113 

L 

L & L Electric Company 116 

Leed's Radio Company 112 

Leotone Radio Company 114 

Lincoln Radio Corp. 

Inside Front Cover. Back Cover 

Lynch Mfg. Co 112 

M 

Master Laboratories 121 

Mayflower Hotel. 124 

Miles Reproducer Co.. Inc 119 

N 

National Radio Institute _^ .68, 69 

Newark Electric Company ^ 108 

o 

Ohio Carbon Company _ 121 



Polk & Co.. R. L. 114 

Popular Book Corp .117, 120 

Postal Radio Corp 114 

R 

Radio Circular Company 113 

Radio City Products Company. H9 

Radio Research Laboratories. 112 

Radio Trading Company 128 

Radio Training Association 113 

Radolek Company _ no 

RCA Institute, Inc 110 

Readrite Meter Works . .111 

Remington Radio & Electric Corp. . 116 

Remington Rand, Inc.. ... 107 

Royal Hotel 124 



Scott Radio Labs., Inc. E. H mm 67 

Shure Brothers Company _ _ H3 

Supreme Instruments Corp 115 



Tilton Mfg. Company ^ H4 

Truman Radio Shop. „ _ „ 112 

Try Mo Radio Co., Inc _ .. 121 



u 

Universal Microphone Co — 114 

w 

Wellworth Trading Company 124 

Westinghouse Electric A Mfc. Company 107 

vveston Electrical Instrument Corp.. 109 

World's Fair Radio Council.. 70 

(While every precaution is taken to insure ac- 
curacy, we cannot guarantee against the possi- 
bility of an occasional change or omission in the 
preparation of this index.) 



WHY STROMBERG-CARLSON 
STICKS TO CLASS A 

It has long been recognized in the sound sys- 
tem industry that the only type of audio am- 
plifying system that can be considered distortion- 
less is known as class A, Other reproducing 
systems, such as class B and Pentode types, in- 
herently* haye a kind of distortion which can be 
heard in the reproduction of speech and certain 
kinds of music, producing harshness, raspiness 
or "sour notes." Sometimes these distortions are 
smothered by cutting down the treble response, 
as most of this noticeable discord is in the re- 
gion of the high pitched tones. This drastic 
treatment, however, makes the reproduction dull, 
lireless and tiring to the listeners. 

Up to the present time, the main reason for 
using output systems other than class A. was 
that higher powers were possible in the custom- 
ary design of radio receiver. Now, this limita- 
tion has been removed from the class A system 
by Stromberg-Carlson engineers who have had 
designed for them a new Super Triode. multifila- 
mentary cathode type of tube, which combined 
with new design of class A audio circuit ap- 
paratus and a new 1 loudspeaker of high power 
capabilities, gives an undistorted audio output of 
six times the power of the class A systems em- 
ployed in previous Stromberg-Carlson receivers. 

The real reason for this great increase in un- 
distorted power output is to provide ample re- 
serve power to allow for many improvements in 
audio quality, including: Higher undistorted 
volumes to allow for truthful reproduction to the 
loud passages in music, without the usual notice- 
able restraint. Also, percussion sounds, such as 
drum beats and the like come through with life 
like feeling. Another use for this reserve power 
is the electrical equalizing of the Useful audio- 
frequency range of the radio set so as to give 
bass and treble tones their correct prominence 
at all volume levels. These audio improvements 
apply also to the reproduction of phonograph 
records, bringing out tone qualities that have 
heretofore been hidden in the recordings. 

This revolutionary advance in radio set sound 
reproduction is available in four new console 
type Stromberg-Carlson receivers, known as 
Models 48, 49, 50 and 51. The No. 51 msdel is 
an automatic phonograph combination which 
handles automatically standard 10 inch and 12 
inch records either size or mixed, or the long 
Playing (33 # r. p. m.) 10 inch records auto- 
matically, or long playing 12 inch records singly. 



See the September is- 
sue of Radio-Craft for 
additional details of di- 
rect-coupled amplifiers. 



TAKES NOME 




\VE blush to admit it . . . but 
some suppressors cut down 
the m. p. gallons somethin* 
awful. 

IT your auto radio ">aU km*" 
chanue lo CKNTHALAtt MOTOK 
KADIO »\ PP KESS0R8 and not* 
the difference In en consumption. 
The unhme one jdere construction, 
'Unprized *llh Fire" It) the 
making guarantees absolute, per- 
manent. reKardlexs of operating 
temperature or humidity. All good 
jobbers stock 'em ... at 40c 
cadr )Ul. 

Central Radio Laboratories, 




Milwaukee 



* 
* 



Centra I all 

MOTOR RADIO 
SUPPRESSORS 



ELECTROLYTIC 
CONDENSERS 

Provide every desirable characteristic 
for radio repairs and construction. 

YOU CAN DEPEND 

on Tobe condensers. The type 
618 condenser is one of a com- 
plete line of compact, dry, elec- 
trolytic filter condensers con- 
tained in cardboard cartons and 
providing maximum filtering ca- 
pacity in minimum space. Avail- 
able in single and multi-section 
units from 1 mfd. to 56 mfd., low, 
medium and high voltages, at the 
lowest possible cost consistent 
with Tobe quality. 

Tobe Deutschmann Corp. 

Canton, Mass. 
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SURPLUS 
RADIO 
PRODUCTS 



ORDER DIRECT FROM THIS 
ADVERTISEMENT — WE DO NOT 
ISSUE ANY CATALOG 



We have on hand 



) 




779 
UTAH 

DYNAMIC 

SPEAKERS 

(10" Diameter) 



SPECIFICATIONS: Field 1,750 
ohms; for single '47 tube; 
equipped with hum-bucking coils 
and bakelite connection strips. 



PRICE 

as long as 
supply lasts 



29 

i Each 



Sale of 337 
King-Silvertone 

POWER PACKS 



A replacement unit for the popu- 
lar King and Silvertone sets. I'oi 
dlsts of Power Transformer and 
Choke for Silvertone 1928 and 1929 
Model*, and for Kino Models H and 
J. Measure 6% x 5% x 2%". W.« 
5 lb*. Supplies 4—226. 1—227. 
2 — 7 1 A and 1—280. Siwcittcarhin*: 
1>4 V. at 4\<t mum.\ 2ft V. "t l a i 
amp!).: 5 V. at % amp.: & V. u( 2 
atniis.; 600 V. C.T. at 60 mils. 




PRICE 

as long as 
supply lasts 



$ 



1 



73 

Each 



REMIT BY CHECK OR MONEY OR- 
DER FOR FULL AMOUNT OF EACH 
ITEM—SHIPPED EXPRESS COL- 
LECT, NO C. O. D. ORDER ACCEPT- 
ED — MONEY REFUNDED IF NOT 
SATISFIED. 



Well worth Trading Company RC-833 
148 East Superior St., Chicago, III. 



End o*<m1 you will find my remittance of $ -.. 

which pleu»e send me: 



( ) Utah 10* Dynamic Speaker, $2.29 each 
( ) King-Silvertone Power P.ick, $1.73 each 



City 



State— . 



Hotel Directory 
of the Radio Trade 

The Hotels on this page are patronized by the Radio 
Trade. Make them your headquarters. 




On the Ocean at Manomec Point 

One of New England's Finest Resort Hotels 

Surprisingly Inexpensive 

Special Vacation Tour 9 'days $60,00 up including 
transportation, Hotel accommodations, sight seeing, etc. 
Smooth Sandy Beach . . ♦ Surf Bathing . . . 

Warm Sea Water . . . Swimming Pool . . . 
Tennis Courts . . . Golf Course ... On Hotel Grounds 

UNDER SAMK MANAGEMENT tiF^* 
MAYFLOWER HOTEL 

HYANNIS /JfeS 

CAPE COD'S NEWEST HOTEL £^f*r? 
CHARLES A. DOOLE^ , MGR. £ 

CAPE COD 

ot MASSACHUSETTS 



5k St. Louis 



THE 

AMERICAN 
MOTEL 




'Amiwcxn Hotel 

MARKET at- SEVENTH 



Tie 

MARKET at SIXTH 



Our Food has made 
our J{eputation 

COFFCE SHOP OPEN 
UNTIL MIDNIGHT 




|-The Hotel Royal" 

The HOMELIKE Hotel of Philadelphia 
at Broad St. & Girard Ave. 
Philadelphia, Pa. 

Combines every convenience and home 
comfort and — commends itself to peo- 
ple of refinement. 

WITHIN S MINUTES OF CITY HALL 

Rates as low as 

[$1.50 $2.00 $2.50 — Single] 
L 2.50 3.00 & up— Double] 

We make it our business to please 

■ Ask for Mr. Smith, Mgr. 



LEARN 

Electric 

REFRIGERATION 
SERVICING 

Get a copy of the OFFICIAL RE- 
FRIGERATION SERVICE MAN- 
UAL today. Complete details 
about this Manual will be found 
on page 120 of this issue. 
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The Best NEWS of the Year 



Announcing 



the first 



Every man connected in 
any way with the boom- 
ing- auto-radio business 
will want a copy of this 
book immediately. It is 
devoted exclusively to 
auto-radio service 
"dope," in complete 
understandable form. 
The OFFICIAL 
AUTO-RADIO SERV- 
ICE MANUAL con- 
tains schematic dia- 
grams, chassis lay- 
outs, mounting- in- 
structions, and trou- 
ble-shooting- hints on 
all 1933 and many 
older model auto- 
radio receivers. This 
Manual contains a 
"gold-mine" of in- 
formation. 

Over 200 Pages 

Cher 500 

Illustrations 

Flexible, Loose 
Leaf Cover 




Special Pre-Publication Offer 



You now have the opportunity to order this book before it comes 
off the press, and thus save money. The list price of this book 
will be $2.50 as soon as it is published. No reduction in price will 
be made later. The special pre-publication price is now $2.00. 



AS SOON AS THE If)) OFFICIAL 
AUTO. RADIO SERVICE MANUAL IS 
PUBLISHED, THE PRE-PUBLICA- 
TION PRICE WILL BE IMMEDIATELY 
WITHDRAWN. IT IS TO YOUR AD- 
VANTAGE TO ORDER A COPY TO. 
DAY. 



GERNSBACK PUBLICATIONS, Inc. 



96-98 Park Place 



New York* N. Y. 



MAIL THIS COUPON TODAY! 



GEltNSnACK PUBLICATIONS. InC RC-8 

1m>-9* Park Place, ffcit York, N. Y. 

Enclosed you will And my remittance of $2.00 for \rMch please send 
me One Copy of the 1!*33 OFFICIAL AUTO-RADiO HE It VICE 
MANUAL at (he special pre- publication price. I understand that 
the bonk will be $2.50 as soon us it is published. (Sent! remit- 
tance in check or money order. lie Ulster letter if it contains cash 
or currency.) 



State.. 
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Service Men's Essentials f\ r% Cii A 
for All Members of the UKj/VlA 






jptrmbrrshlp 
flrrlififlite 

thb bis Oriifj ihst 

iJL <tw^„ wL L «J-^> s. * n£-Xv 

fffiriol Ko?>w fcrrwr Tllr n't ftisooafiwi 
3- Hftfcw- <Cf^/ dL i\d.L-t. t^. 




No. I I — 50c each 
(Plus IOC for Posl afire) 




No. 3 -60c per pad of 50 
$3.00 per ten pads, e»ch of 



50 




No. 5— 50c each 



Moil Tills Coupon Today! 



Application for /"\T"> oi% If A 
Membership in UJtoMA 

Executive Secretary. ORSMA 
98 Park Place, New ^ ork. N. Y. 

Kindly send an application blank for 

□ Pull Membership 

□ Associate Membership 



Na 



Street or Box. 
City. 



State 



SERVICE MEN'S ESSENTIALS 

TNIE OFFICIAL nADlO SERVICE MEN'S ASSOCIATION' >.»* mode nrranre- 
■ merits to supply a number of "Service Melts e**enti»t**' for il.c u*e of it* member* 
nnd associate members Only me ml -era nnd nMk>fbl# mr ruber, cm buy three hem*: 
Iti. y arc not *>|(J to other*. 

Theae emtentid* itrc priced at cost. plus a »mnll mid ft inn* I fee which in the only source 
r»f Income that the Association h.-i*. So one obt»ln* nny profit nr benefit, eacepi the 
Ai-Mieinilon itself. Whatever profit accrues, i* reinirelcd (or the furthemnc* and 
enl.ir cement of the Aawtcintion. 

Hv iitiriK thi let terhrad*. billhead*, etc.. you Prevent the husineat.like Appearance 
to your customer*. *o etuM-ntl.il m aucrenful scrvirint. In Addition, the Association 
lin* mud* «mm»rem*nt* with moit of the prominent manufacturers to r>\]n-.r * pec ud 
discount* to member*, providinjr ORSMA letterhead* arc u*cd when ordering. 

No. I ORSMA LETTERHEADS 

The*e letterhead*. tho»n on the rirht. are furnished with your n-ime. add^ss and 
telfphone number, printed on eteeJIent paper. They are aold in lote o( 100 or multiple* 
thereof, with a distinct sarin* for aintle order* of 1,000 or more. You would htivw to 
Pay ninny time* more i( you ordered amnll Lota from your local printer. Per 100. 60c; 
per 1000. S3.00. ' 

No. 2 ORSMA ENVELOPES 

The** nee furnished to mnteh the letter rn-nd*. Printed with your nam* r.nd address 
an.) eeal of the Association. Th»v e» h»nd^P-h«nd alth the Utter head* and are usually 
ordered in the nine quantity. Per 100. Kfc. per 1000. $3.00. 

No. 3 ORSMA SERVICE RECORD CARDS 

They aerve a double purpo**; whenever you compute a job you fill out the report- 
hill and hnml It to the customer; thi* In the "psyeltolnrlcal moment" to eoileet. By 
the iim- of carbon paper a permanent record 1* kept which I 
biisines*. They are furnieried with yoor on me. address 
pad of 60. Wc: per 10 P*d». eueh of 50. $3 00. 



b is a lid liable n**et to yoor 
i and ti'k'phonc number. Per 



No. 4 ORSMA INSPECTION LABELS 

The label i« »o be filled in with the proper date*. A nd Pa»ted inside the *«t or Cabinet 
wliere the customer will see it. It i* a continuous reminder to him that, when ftervtee 
is needed, hv can cull you uCuin. The Advantage is Apparent. Per 100. I»Oc; Iter 1000. 

fa.uo. 

No. 5 ORSMA LAPEL BUTTON 

At the aucreilion ol m»ny member* n liAnd*nme Inpel button bearinc the nnm« nnd 
emMvin o( i he A»*..rUiion Ink* been designed. It h unlrie* to your fellow member* thai 
you beJonic to the name AwK'mtmt. — And in addition it itive* your customers a better 
appreciation of the profi-*»ionAl nature of your work. 50c each. 

No. 6 ORSMA BUSINESS CARDS 

The.* *re furnished on a tine Crade of Paper In two eolor* with a hi otter I. nek, Thus 
they pri M-nt an added Incentive lo your customer* to keep them In a Prominent plare. 
where thrt will do the moat irood. They nre Printed with your iisirn. addreap. nn>i tele- 
phone nnd hear tlie othctAl eekl of the Association. Put 100. 7&c: per 1000. *«-00. 

No. 7 ORSMA EMBOSSED STICKERS 

Tdenl rnr u*e in *e;>li'i« paeVnKes. envelope*, rte.. or tor ht on poet runlm. They eive 
your Letter* or rurd* a profeeslonul nsPect. They Arc *<>ld in lots of 100 or more. P«r 
100. HAc, per 1000. *6.00. 

No. 8 ORSMA RUBBER STAMP 

A handy addition to unv member** equipment. The first I in* of the etamp h-nr» 
your name mid Ihe aerond reads — it»tr*Krr Ofiriai Rmlio Strritm Afln'i An n. 
Thi* *tamp Iim* many uar* In the everyday life of n Service Man. 40c ench. 

No$. 9 & 10 ORSMA EMBLEM CUTS 

Theaeeut* for printinc. Advertl*inC. etc.. are furnished in two *tyl#* »nd *5ie*. Tli«-y 
mny be u*e<| for newxpi»p>r or telephone-book »dverti*ement* or for Print inf of j»ny 
kind. Lar<e alte. l^xl in.. 75c each; *m*lJ aiie. fliilt in.. 00c each. 

No. II ORSMA MEMBERSHIP SIGN 

A aet of three "f these *ucna. printed nn heavy emd*. and havinc liolea punches! in 
order to hn if in your oihre or store. ,.nd nre aold to member* mid ae*»>einte memborM. 
They are Urxe enough no ihnt ih'-y are null* prominent and the two (one effect ninke* 
a very nliruettve i«p[>eAriincc. Set of three. 50c. 

No, 12 ORSMA ADVERTISING DISPLAY SIGN 

A two color *icn Printed in Large letter* with your name, .iddre** nnd lelenhonr. with 
the seal of the Association. Thi* *U'n I* xtld in Qu.-indtie* of ?j or more aiiU I* idrn) fur 
haitetnc in store*, office*, etc.. for advertising purlxieca. Set of 25 rinds. $3.00. 

No. 13 RADIO SERVICE MEN'S ASSORTMENT 
PACKAGE 



The whole assortment 



reJope*, ftO serviwi 
..Ante and uddrnv a* de*4rfbed atiuve 
list* only— $3.00— a worth-while aavinc Complete. 33.00. 



No. 14 ORSMA MEMBER CERTIFICATE 

A handsome diploma lik* eertirieate engraved on »* irT vrllum-hond. Tlje cerlifieute 
is tierannxlly sirned by the l J re*tti«jit and Bxeeuiive Secretary and thefeornoratfon stainn 
oi tne Aaaoeiaiion u i>npre**eu on a reu aeai litracneu to it. Your name, certificate 
number nnd date of n-irlsl ration are lettered by hand and Mie CrrliHente is tnailrd In u 
cardboard tube to Insure safe delivery. Each jOc. olu* I be for post ate. 




No. 1 — 60c per 100 
$3.00 per 1000 




No. 2 — 60c per luO 
$3.00 per 1000 




Stephen Marko 



Tel 3 0672 



129 Br ?htGnOr»< 

Akron, O. 



No. 6— 75o per lou 
$4.00 per 1000 




No. 4— 50c per 100 
$3.00 per 1000 



"D" 



OFFICIAL RADIO SERVICE MEN'S ASSOCIATION 
98Rr Park Place, New York, N. Y. 

1'lea* M-ml me the foiloWiiiK KADIO SKUVICK MKN'S RSSRNT1ALS wliich I have se- 
lected rrtiin thi« :tdvei tlsement. M.v t euilHnnce fur $ 1* eiu losi-tl. 8r»</ retnit- 

tanre in form of check or money order. Keylster letter if it contain*, ciwh, currency or 
unused V. S. J'vntage Htuntpn. 



Xooie QRS.MA No. , 

Atl«lr*»HH City mid St:ite 
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WALL AC E 

Jtik Short Wave Receiver 



CUP 

" WINNER 

w 




& 



Control No. 1— "On" and "Off" Switch. 

Control No. 2— Band Spread Switch. 

Control No. 3— Tuning Dial. 

Control No. 4— Antenna Tuning Con- 
denser. 

Control No. 5 — Regeneration Control. 



Features That Make Thia Receiver OuUtandm k : 
*De*.Kned to tune the aerial circuit to the exact frequency of the sending Mlammarlund Uolantite aocketa -parent* lo«*e». 

,p . .. , . ,U i' oni MUmmnrlund iaoUrttite insulated regeneration > 

•Properly laid out— placement of part, are arranged so that beat reception *Ribbon wound ribbed Bruno CoiU. seneral, ° rt 

-c . 18 obtained. *Rigidly mounted on sheet metal base chaiaaia with —v.t.l 

•Smootil operation-.prov.de. smooth vernier tuning over the entire short hnnd and body «™5tv ™ 

wave band. 20-200 meters. *Hammarlund Vernier Tuning Dial. "P*" 1 * 

'Highest Quality Audio Transformer. Flat response curve 
These features have never before been found in any single receiver. 



nd tuning condensers. 
Panel eliminating 



'Provide* either band spread or continuous coverage at will. 

These features ha 

Pric* of POWTSRTONE WALLACE complete kit of iwrta, with blueprint, including a choice of any on. of four coils 
No. 1 Cod. 20-32 meter*: No. 2 Coil. 40-00 m e t*r«. No. 3 Coil. 7S-150 meters: No. 4 Coil ? i0^^me££ 



Priie of set of matched 
Sylvuuia Tulx» '2-230) . 



of w irinn re<-eiver 
ofifn[i'«*tely tested .... 

$1.25 




S3?**. , 



POWERTONE UNIVERSAL AC «* DC 

Short Wave 
Receiver 

Described in Radio 
World, May 13th, 
1933. 

A brand new numlier. 
For the fir; t time you 
cun huvo ft short Wave 
receiver that ofcmtcu 
on cither AC or DC. 
Kmoli>ys all recently re- 
lease* I tube*. I — "78, 1— '43 
— '2.1 -Z5. Tul.ea operate 
full s'li^iency due no rfpevial 
Uaed. Ijtlwratory twnta hnve 
Alwo- 




Voltace rectification Circuit 



price 

BRUNO 
Condenser Microphone 
Head Kit 

Frequency 
Range 30 to 
7500 Cycles. 
Complete Wit 
of parts to 
assemble a 
condenser mi- 
Crop 1) one 
"hcatl._ Same type 
of microphone 
u*ed In broad - 
cantinK studio . 
public aflciriMs syxtem* ; 
and by mimteurs. Kit includes a 
detailed diagram for accurate itwom- 
blying. All .part* fully machined in- 
cJudiim back plate. Has diaphragm 
adiustmeiit 

Price $ J.OO 

All offers are F. O. B. 

New York, and subject 
to prior sale. Terms: 
A deposit of 20% is re- 

Suirea with every order, 
alance may be paid 
on delivery. Or, de- 
duct 2% if full amount 
is sent with order. 



resulted in reception from all parts of the globe 
lutely liUinlexM in operation. 
Comiilete kit of pur to with blueprint, 

4 coils 

Wired, with 4 coils — $2.00 extra. 
Set of H.C.A. 



licenaed tuheet . 



MAJESTIC Replacement 
Condenser Blocks Model 
70 Series 

Every block 
is an exact 
reproduc- 
tion of the 
original 
Majestic 
part. We 
guarantee 
that thia 
block is equal to or better than the 
original Majestic Specifications. 
Thia is our pledge that these blocks 
will stand up. All brand new. 
Shipping wt., 5 lbs. 
Price ~$0.«§; 






C. A, VICTOR 
Hand Mike 

Used with Victor 
R E -57 and R C A 
86 I lomc Record ins 
Combination*. 

A single button mi- 
crophone fine for 
home recording and 
amateur broadcast- 
ing. 100 ohm but- 
ton. Operates from 
a \ % v. dry cell and 
draws 10 mils. Gun 
metal finished 
equipped with 5 ft. 
cord. 

Price $1-2S 



TEMPLE Bell 

6- Tube Consolelle Rrceifer 



The Greatest 
Radio Value 
of the Year 

A fnl) aUed eon- 
•olelte receiver 
nt th<- price of 
an A.C.— O. C 

H»fd«et. iToduc- 
«•» rom.irktibli! 

tone quality 
with ample w>il- 
ultivity for nil 
requirement n . 
Em ploy a a hlich- 
ly developed T. 
H- F. Circuit 
winjc !:»te*t <vpe 
tube- — -J—SH. 
1— -S7 I— 



I 



A5 nrtd I — 




hurh. 



GRENPARK COMPANY 

245 Greenwich St. Dept. RC New York, N. Y. 



Delircr* 0 
wiktta of undi*- 

tortcd out nu t. Kandaomo .. 
two-toncd cabjuct— exquisitely mould. 

ed. Matures 35H* 
2i m wide and lOtf^dev... 
t»Mi the finest quality parte 
Are used throughout Ute entire 
con-truct ion. A mulched 
electro dynamic ■penker 
mounted op ,» specie built-in 
Pallte handle* the full output 
with realiutic tonr 
Price $12.9:* 
Complete set of It. C. A. 

licaiued tubed $1.95 

Cabinet only 3.95 
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RTC's Big August SPECIALS 



Every month we list on this page a few STAR * STOP SHOPPING— the lowest prices are right on 



items which are not listed in our 
catalog. These are all specials of 
which the quantities on hand are 
not sufficient to catalog them. 
Once sold out, no more can be 
had. ORDER NOW— TODAY. 



No One in Radio 
Undersells Us! 



this page. No one undersells us. 
We meet any price on any new 
merchandise. Order direct from 
this page and save money. 100% 
satisfaction on every transaction. Take 
advantage today of these special offers. 



>WFPI VCC^ 7 TUBE SCREEN-GRID 

ri^ItljUaa t.r.f. radio receiver 

Complete with Full Dynamic Speaker 




Back View 

The M^tlvity end ~nalil*iiy of this 7 -tube receiver due to It. three tuned stages .r« hist as sharp a* (Im 
?L. V?P" n " t.* I , l ,u ^* . Buiwlrtterodyne The construction of Ihm recei*, r « b^t <l. scriho.1 

, 1 " ?™ U " r". nw ^f ,n " «'<• •««ndby " TRF type which is the most reliable. It 

^ T . ! tW /° Vy,?* tUnwl hi*' ■«m»'»«««t«oii u.it»* type '24 Screen-ind tubca; the power detector is a 24: 
■single Binge of A F vultaae amplification uiiliilnc ih» type 27 t u be. feeds » 2 47 superpower pe ntode, the full 
r.n\ .hf.-l.led iT.iTIk. - :* . t /""i! •?* mftd ' fo , r •MPP , y'n« neld P«>w«r for the 9 inch Kenulne Mncmrot. 
full> ihir dfd full dynamic "Mtf-.^hrtii* and .p,der of tin. eicelleot reproducer are nmde of Burtex to 
improve the huh note response (b r dl»„ce) without Impairing I Ik low note Production. 

a| U ^?« rr P ^„i l,,e | un ^. e ^ cul '* j* 5 "" «>"« r olled by a single central knob; » »erni,r drum-type 

lUumlmaed lunint dial Is employed. The second knob control, th. on-oH ,wit«b and the third, the one on the 

n«ht. YolumecontroL Coll.. tuning-condenser ic^ng. filler eoiidenwr b„n*, " 1 ' " 

bank arc «|] individually shielded. The chassis itself u made of noa-i.n* 
The use of t hree tuned eircuiti 



odd a .et when a compl.-te receiver, wired and ready to xtm: and complete With speaker ran Kit bousht 
C^hatX i' pXall itJ M " »«^-' i « t opportunity for wide-awSe "\ K"^/to" lT r an P 
!c V* IbaT Umited. Hence, -ftrat come, fim served/* Overall sue 31" I 8" i 8H" <»*toaly>. 



List Price $75.00 
NO. SP-2000 Peerless 7-Tube TRF Receiver 

YOUR PRICE with speaker but less tubes 

LIMITED SUPPLY— ORDER TODAY— TOMORROW 
MAY BE TOO LATE 



$1 0 86 



'Si? "NEW DEPENDABLE" T » "« 

Sold Either Wired or In Kit Form 

Here indeed la your opportunity to build one of 
the finest tube checker* ever designed — an instrument 
which is UODEKN in erery sense of the word. Wilt 
test all the latest type tubes, including those with 
7 AND 8 PHONOS — Dl ItECTLY — without the use 
of a single adapter! 

The "NEW DEPENDABLE," desPlle Its hlRh de- 
gree of accuracy, is extremely simple to operate. Both 
Plates of the 80— «?— 83 und other rectifier tubes am 
readily tested without the use of a "second plate" 
button. 

The instrument employs n high-grade. D'ARSON- 
VAL TYPE, MOVi NO-COIL 1IETER. insulin*, 
thereby extreme accuracy. This Instrument «ill 
cheek more than 120 different tubes and even those 
which have not as yet been placet! on the market. 
The tube tester Is amply guarded against tub© 
' "shorts," which condition Is indicated by the flash- 
ing of a small pilot light. All component Parts are 
mounted on a beautifully etched panel and the entire instrument pitted In a sturdily 
constructed, leatherette- covered, carrying case. For operation on 105-125 volts. 50/60 
cycles, A.C. This instrument Is available either in kit form or completely wired and 
tested, ready to use. Shipping weight if lbs 

NO. 303 "New Dependable" Tube Tester, NO. 303 A "New Dependable" Tube Tester 
completely wired and ^ j% I" fi ,n kit form. 

t«t«d. DhU 

YOUR PRICE T I [I ** Y0UR PRICE 



iflaoie" Tube Tester 

$13.50 



* Ue S. NAVY AIRPLANE-TYPE 
TRANSMITTERS AND RECEIVERS 




JTRE 



E RADIO and SHORT 
WAVE TREATISE 

Avail yourself »••»* <>* * h f pPP«r tun '*y A" 
.„J gborl wm u |' worn ,„,„„. radio 
RJ^J duSrlms and «lu«r..loy. 

„n"u.r.la>a ba. >» 



HERE IS A PARTIAL 0F 
CONTENTS 

Ohm ^tTuffi*' Triple -Twin ' ' 
RaduTKirih*. etc., etc. 



lpADOTC:Cla.N5 



Over 100 New Hook-Ups, 
Etc. 1000 Illustrations. 



I WRITE TODAY. Enclose 4 
cents for postage. Treatise 
sent by return mail. 



$1.96 



Only 300 at This Unheard of Price 

Thi» mlrrophonchnd hrm! art cutfit wn* built especially for the U. B. Navy Aviation Corpa for pU n «-to-Pl*n» «nd pUne to- 
iround comnniturntiori Con»trti«i«vl undrr rlktd tov *rnrn<>iital iup«>rvii>k>n. 

The outfit coo»Ut» of a low-lmp^dUm* carbon tran«nUtt€>r a*cur«1y lnKtcn^d to n metal bira*tplat« and a art of heavy^Juiy 
low-impi^Jance rarphontp provided wilh aoft rubber ««tahk>iia. A »pe<ri«lly conatructrd •witch on the b>««k of the brenot plate. 
controU the microphone circuit. Twenty-enht feet of lieairy conductor cable, terminating in u npeciaJ hraaa plu*. 4t f umialied 
co'iij'let* whh i liia outfit. Two of theae outfit* make an eftielent communiration eyatem over long distance*. 

The U. 8. Goyernment Probably i>atd more than f 30 00 for each of theae outiita. Yet. a fortunate pnrchaae permita) u~ 
tlkem to you at $1.96. COMPLETE »« aliown In the Uluatnttion «bove. Tliere >» no qtiealion but , 
• hat coni>!.leraliLe uae ean be found for theae deliratc. yet aturdily conrtrucied tn B trumenii). Ship. wt. of ( 
UtL^f-PMi*'*- 7 Frk « **0OO. NO. B72I6 C. 8. N«vy Airplane-Type tr..namitt«r and Receiver 
YOUR PKICE _ _ 

NEW RE AD RITE MODEL 710 ANALYZER 
TESTS LATEST TYPE 6 AND 7 PRONG TUBES 

NINE-METER SCALES AVAILABLE 

Thicnew Readrite preeiaion inafrument« m ho«lieafeaturee which hnvetilwnya been desired in any inat rumen t built for aerviM 
work: (1) low coat; (2) simplicity ol diaUnt <3) accuracy of menauremenla: 14) ruliedneaa of the complete u niu It k needien 
to add that the kit la capable of ti-ating auythiuc from old buttery modela to the latent ■creea-crid. pentode, and multi-mu 
receiver a. 

The "Model 710** ia ftn eT{tr»Tnel» compact desire. The out- 
ride dimenaiona of the CMrrMnK raee are only I OH by 1% by 3 
inches. The anaiy.er contain* a D.C. volimeier.an A.C. voltmeter 
and a milltamiDeler. The D.C. voltmeter hna (our ram«a:0to 
lOt 0 to 60: 0 to 300 and 0 to ©00 volt*. The A.C. voltmeter haa 
three rangra: 0 to 10: 0 to 140; K nd 0 to 700 volia. The millii.m. 
meter liaa two ian K e»: one for 1* mill, reading and the other for 
150 mill. That variety «f ranges makes it possible to test 
•very conceivable radio circuit; huh voltage aeeond»nea 
of power tranaformeia. current drain of all radio tube*, iaclud- 
ing the lii.h power 260 and 3 10 tubea. etc. 

CONVENIENT SELECTOR SWITCH — The instrument ta 
equipped with a ten position bi-polar ai-lector switch' by meana 
ol which readlnie mny ba obtuii.rd of "C" *otis. ■' *cJts re- 
versed, b volts, "K " Vr.lt a rev-.rael. Plate voltaxe. screen-* rid 

voltage, etc. A 4 H. volt haitrry ia euppitrd with the analyser. 

to provide "C" bia# for grid tr-»t». continuity ti-ets, etc. 

-ESTS PENTODES — ••MULTI-Ml>S , • S7'»and"S8's 

— 'SO RECTIFIERS, Etc.— Tliere are four sockets on the 

psnel of the anal^ier to tnke rare of the fnur. five, sic and seven 

Prong Tubes. There i* a "srid-teat" |M<ah-button. Pin iacka 

are avnilable fnr the individual iiae of nil meters, citernnlly. in 

every range. 1'here is a srreen-grld pin jack, and tliere are two 

pin jHcks for connectina the asternal buttery. Both Plates of the 
SO- type rectifier may be tested by use of a apeei.il adapter 

furnished. Charts are Provided for meaaurinl resistances and 

capacities. The Analyier is furniahed complete with te*t lends, connecting cables, burgess 4^-\ oIt battery, several battery 
leaos. UY to UX aoautcr. 'bO tcclUicr auaoter and resiBtat.ee ana caPacit? charts, fenippmg . 
weight. 8 lbs. 

Model 710 Analyzer. List Price. $25, 
YOUR PRICE 




$14.71 



WE ARE A WHOLESALE HOUSE AND CAN NOT 
ACCEPT ORDERS FOR LESS THAN $3.00. 

If CO D shipment Is desired. Please remit 20% remit- 
tance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount. Send 
money order— certified check — U. S. stamps 



ORDER FROM THIS PAGE 



You will find special prices from time to 
time, in this magazine. Get our big FREE 

catalog for the greatest Radio Bargains. 
*lf full cash accompanies order, deduct 2% discount. Send Should you wish goods shipped by parcel post, be sure to include sufficient extra remittance 

money order— certified check — U. S. stamps. for same. Any excess will be refunded. 

Radio Trading Company 102 Park Place New York, N. Y. 
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ANNOUNCING 

the ! 934 

OFFICIAL RADIO SERVICE MANUAL 



This new manual has been in actual preparation for several 
months. The vast amount of important data, which we have 
received from manufacturers who are assisting us in the 
compilation of the book, leads us to believe that the 1934 
Manual will be more valuable than any previous editions. 



THE necessity of GERNS BACK 
Manuals in the radio field has been 
shown by the fact that the total 
sales of the first three OFFICIAL 
RADIO SERVICE MANUALS, includ- 
ing the new CONSOLIDATED EDI- 
TION, now exceed 80,000 copies. 
Radio Service Men and 
others engaged in various 
branches of radio know the 
importance of such books, 
and how they must depend 
upon them for reliable in- 
formation. Whether for 
public-address work, tube 
information or a circuit 
diagram, the material 
needed is certain to be 
found in one of the OF- 
FICIAL RADIO SERVICE 
MANUALS. The GERNS- 
BACK Manuals have been 
constantly used in refer- 
ence work by leading radio 
set manufacturers, mail- 
order houses, jobbers, deal- 
ers and, most extensively, 
by Service Men, for whom 
these books are invaluable. 

In the planning of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL many 
things have been taken into 
consideration. First, how we 
could reduce our own costs, 
and in turn pass these sav- 
ings on to our readers. 
Second, what information 
not contained in previous 
editions of the Manuals 
must be incorporated in 
the 1934 edition and would 
be of utmost importance to 
its users. Third, what ad- 
vance information we could 
print that would be useful 
in the future. 

After careful analysis we 
found that the total cost of producing 
the 1934 Manual would be consider- 
ably less than in former years, and 
that at this time we could reduce the price 
of the book to our readers. The Fourth 
Edition of the OFFICIAL RADIO SERV- 
ICE MANUAL will sell this year for $3.50. 
The book will be published like the 1933 
Manual — the volume will be sent to you 
complete. As usual, we urge that all our 
readers place their order early so that 
they will get a copy of the first printing. 
Usually, at the last minute a tremendous 
number of orders come to us and quite 
often orders are held up while the book 
is going through a second printing. 

Anticipating such information as may 
serve future radio needs, we are holding 
many pages of the Manual open until the 
very last minute. Ahy timely "dope" which 



we then receive will be included before go- 
ing to press. 

In preparing this new edition many of 
the outstanding problems of the Service 
Men have been considered — methods of 
servicing, the new equipment constantly 
needed to cope with new tubes and sets, 
and the other fields of radio, such as pub- 



Contents of the 1934 Manual in Brief 



9 Diagrams and service notes, more complete than ever before in 
any MANUAL. Not merely the schematic hook-ups will be found, 
but also chassis drawings showing parts layouts, positions of trim* 
mers, neutralizes, etc. 

9 Voltage readings for practically all sets, as an aid In checking 
tubes and wiring. 

9 All values of Intermediate-frequency transformers used in super* 
heterodynes, with the manufacturers' own suggestions as to correct 
balancing. 

9 Detailed trouble-shooting suggestions and procedure as outlined 
by the manufacturers' own engineers — in other words, authentic 
"dope" right from headquarters. 

9 Values of all parts indicated directly on all diagrams. WE WILL 
POSITIVELY NOT INCLUDE DIAGRAMS FOR WHICH PARTS 
VALUES CANNOT BE OBTAINED. 

9 A special section for reference to A.C.-D.C. cigarbox midgets. 
9 A special section for reference to automobile radio. 

• A special section for reference to public-address amplifiers. 

• A special section for reference to short-wave receivers. 

• A special section for reference to remote-control systems. 

• A complete compilation of radio tube data, covering both the 
old and the many new types. 

9 A special section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 

• A complete list of American broadcast stations with their fre- 
quencies in kilocycles; extremely useful in calibrating and checking 
test oscillators and in calibrating receivers. 

• Free Question and Answer Service, the same as in our last two 
Manuals. 

• No theory; only service information In quickly accessible form. 
0 Absolutely no duplication of any diagrams; nothing that appeared 
in any of the previous Manuals will appear in the 1934 MANUAL. 
This we unconditionally guarantee. 

9 A handy, easily-consulted master Index making it easy for you 
to find almost anything pertaining to your service problem in- 
stantly. This index will include all the diagrams published in all 
the previous GERNSBACK Manuals, as well as the 1934 diagrams. 
A big convenience and time saver! 



As in previous years, the 1934 Man- 
ual will also include a FREE QUESTION 
AND ANSWER SERVICE. In each book 
will be found 25 coupons, which en- 
title you to free consultation on any radio 
service topics. These coupons give you a 
complete mail service — questions on servic- 
ing and operating on any set or circuit 
are answered promptly and ac- 
curately by the editors. Re- 
member that, at the regular 
rate of 25c per question which 
is usually charged by radio 
magazines, this service alone 
is worth $6.00. And for the 
Manual, we charge only $3.50. 

It is quite evident that the 
1934 Edition of the OFFICIAL 
RADIO SERVICE MANUAL 
will be a decided improvement 
over previous volumes, and 
will even surpass the high 
standard of the former Man- 
uals. 



ORDER YOUR COPIES NOW 

It is important to every 
Radio Service Man and Dealer 
that he receive his copy of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL as soon 
as it is published. The new 
book will prove itself to be in- 
valuable as those volumes of 
previous years. The book as 
usual comes to you postpaid 
and free of additional charges. 

No need to delay sending us 
your order — the 1934 MAN- 
UAL, like its predecessors, is 
a necessity in your business. 
We strongly advise you to or- 
der your copy today, and then 
you will be certain to get one 
from the first printing of the 
book. The 1934 Manual will 
be ready in about eight weeks. 

Mail the coupon today. 



lie-address systems, short waves, auto radio 
and others. 

The illustrations in the 1934 Manual will 
be more explicit than before; inasmuch as 
the diagrams will not be limited to the 
schematic circuit, but other illustrations 
will show the parts layout, positions of 
trimmers, neutralizers, etc. There will be 
hundreds of new circuits included, and not 
one from any previous edition of the man- 
uals will be repeated. This we uncondition- 
ally guarantee* 

The number of pages in the new Manual 
will exceed 400, with hundreds of illustra- 
tions, including diagrams, charts, photos, 
picture layouts, etc. The size of the Man- 
ual will be the same as that of the former 
volumes — 9x12 inches, with a flexible, 
loose-leaf binder. 



GERNSBACK PUBLICATIONS, Inc. 
96-98 Park Place, New York, N. Y. 

Gentlemen: Enclosed you will find my 
remittance of $3.50 for which you are 
to send me One Copy of the 1934 
OFFICIAL RADIO SERVICE MAN- 
UAL as soon as it comes off the press. 
[Send remittance by check or money 
order; or register letter if it contains 
cash, currency or unused U. S. Postage 
stamps.] 



Name.. 



Address.. 
City 



State 



www.americanradiohistorv.com 



An Open Let 




This is Not a High Pressure Sales Advertisement 
Rather It Is a True Statement of Facts 



The, 



' feeble attempts of man do not surmount the powers 
and forces of the infinite. Therefore, to be honest with you, 
we cannot, and do not, guarantee 1)X reception regardless of 
weather conditions, storms, sun spots, magnetic disturbances 
and man-made noises. ^ 

Others may guarantee this to you, but itJis simply a gross 
insult to your intelligence, and the mere guarantee does not 
make it a truth or a fact. 

We do, however, state that the new Lincoln 1934 (SW-34) 
hereinafter known as the Lincoln DeLuxe Receiver of the 
centurv will equal the distance getting performance, under 
the same conditions, in the same location, at the same time. 
This we are willing to and do guarantee. 

We claim and guarantee only that this Receiver will equal 
the performance of any receiver. It is, however, our honest 
belief that the new Lincoln DeLuxe Receiver of the century 
will out-perform any Receiver. We do not offer a thousand 
dollars to be given to charity in proof of this statement, but 
we are willing, for you at all times, to make comparative 
tests against any other make of Receiver, and are content for 
you to be the judge. In fact, we have such confidence in our 
recover that we encourage vou to test it in the seclusion of 
vnur own home on our liberal W day free trial. We want 
Mm to take advantage of this offer. Surely if we are willing 
to pu4 this receiver in vour home, absolutely free for 10 
djyS, you should, in all fairness, take this opportunity to 
tuft 1 ! Ince vourself of Lincoln superiority. 

It is our firm conviction that while the OX getting pro- 
pensities of a Receiver should be everything that present day 
tubes and circuit design make possible; yet, it is a strange 
paradox that the R.F. design of receivers has advanced away 
beyond and at the expense of the A.F. or audio frequency 
section* The paradox becomes more apparent when you stop 
to consider that vour entire enjoyment depends upon the 
fidelity of reproduction. As remarked by an expert: "Almost 
any snort-wave receiver will bring in European stations to- 
day— But How?" The last two words are the answer— But 

How — i 

With this in mind, Lincoln set out last year to design a 
Receiver from a tonal standpoint which would embody that 
something which has always been lacking in radio broadcast 
rendition— that something in music is comparable to per- 
spective in a picture. The perspective is the natural result 
of viewing an object with your two eyes. It is depth— the 
third dimension. a 

Perspective in music, or let us say the bin-aural effect is 
ihe result of listening to sound with two ears. It has re- 
mained lei Lincoln to create in this new Lincoln DeLuxe 
HtiLiur cjf the centurv that for which you have always hun- 
ecrtcl hut never realized exactly what was lacking. In this 
nuw Lincoln DeLuxe Receiver of the century, Lincoln em- 
ploys two distinct audio channels, split at the detector 
tube each channel is tapered filtered at a thousand 
cycles. This enables you, the listener, to adjust 
* with micrometer precision the intensity and yol- 

Jtyrs " me ,cvel individually of the high and low 

o 0/ register above, and below a thousand cycles. 

A/ <A, \ thousand cycles is chosen as the axis of 

$r\4Lt tnis adjustment because of the peculiar 

r *rv * V. 0 ' A, frequency characteristic of the ear 
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4; 
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4 «fc •/ 



curve. This bin-aural dual-channel 
would not have been possible of 
accomplishment had it not been 
for a startling new develop- 
ment in output tube de- 
sign, 

fyr From a fidelity and 

over-load standpoint, 
it was clearly real- 



ized that at least four to five undistorted watts of pure 
triode quality must be secured for each channel. Type 250 
tubes were tried, but discarded because of the low amplifica- 
tion factor. A high plate voltage requires expensive trans- 
formers and condensers, as well as their high list price, would 
have made the cost to you prohibitive. Also, its low ampli- 
fication factor would necessitate additional stages, thus caus- 
ing distortion. 

It was our desire to furnish this Receiver to you with all 
of these wonderful improvements at a low price. The high 
list price of the 250 tube would have made this impossible. 
The 245 tubes were, naturally, discarded because of their 
low power output. Such various trick circuits as an "A" 
prime, Class "B" were not even considered because they had 
been disproved and found to be lacking in essential qualities 
during the last year's use in practically all of the cheaper 
radio sets. 

Here, again Lincoln has shown their leadership by the 
selection of an output tube so new that no other manufac- 
turers have as yet incorporated it, but of such wonderful 
characteristics that eventually they will all follow Lincoln's 
leadership and adopt it. 

This new tube is known as the 2B6. It is a super triode 
with wattage output comparable to a 250, but requiring only 
280 volts plate supply as compared to 530 volts for the 250. 
The 4-5 watts output of this tube are secured with an input 
voltage of only 25 RMS volts, whereas a 250 requires 84 
volts. This tremendous power sensitivity with triode qual- 
ity was the only thing which made it possible for Lincoln 
to give to you this startlingly new bin-aural or musical per- 
spective effect at a low price. 

Each one of these 2B6 super triodes aerates into its indi- 
vidual speaker, thus the low channel speaker reproduces fre- 
quencies from 16 cycles to a thousand, while the high chan- 
nel speaker reproduces frequencies from a thousand to five 
thousand. Two absolutely individual controls give you the 
most delicate graduations of tone possible whereby you may 
compensate for high or low deficiencies of your ear, the ab- 
sorption factor of your home, plus a sound perspective never 
before possible. 

Many marvelous and mysterious tonal effects may be 
achieved by the placement of the two speakers. The large 
Jensen Ortho-Dynamic "A" is used to reproduce the base, 
while the Jensen D-l6 speaker, of special cone construction 
is used for the reproduction of the highs. 

Your own individual taste and experimental ability will be 
given ample opportunity to create astounding musical effects 
secured by the placing of these two speakers in connection 
with this Lincoln bin-aural dual-channel Receiver. 

For your convenience in comparing the 2B6 audio system 
of the Lincoln DeLuxe Receiver of the century with any 
other, you will find complete tube specifications of the new 
Arcturus 2B6 super triode on the inside of the front cover. 
These are printed in convenient form so this sheet may be 
torn out and put in your note book. We call to your par- 
ticular attention the harmonic distortion curve versus out- 
put, which is the reason for the marvelous crystal bell-like 
quality ohtained with this new Receiver. 

Space does not permit of our presenting to you the many other 
engineering achievements embodied in this Lincoln DeLuxe Receiver 
of the century. The entire story of the Lincoln DeLuxe Receiver of 
the century, showing complete circuits and outlining many new up- 
to-date design features such as the new air tuned special high gain 
intermediate transformers, and electron coupled oscillator will all be 
fully explained. Simply send us six cents in stamps to cover the 
c<,st of mailing, that you may be assured of first-class mail delivery, 
and the complete details of the Lincoln DeLuxe Receiver nf the cen- 
tury, with the new bin-aural dual-channel 2B6 amplifier will be sent 
to you. _ 



Lincoln Radio Corporation 

Dept. R. C-8-335 S. Wood St., Chicago, III. 
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